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Phenvl-f4-f3-phenvl"1 H^pvrazoM-vlVpvrimidin-2-vll-amine derivatives 

The invention relates to phenyl-[4-(3i)henyl-1H-pyrazol-4-^)-pyrimidin-2-yl]-ani 
derivatives and to processes for the preparation thereof, to pharmaceiiticai 
compositions comprising such derivatives and to the use of such derivatives - alone or 
in combination with one or more other phantiaceutically acQve compounds - for the 
preparation of phanmaceuticai compositions for the treatment especiaily of a 
proliferative disease, such as a tumour. 

The Invention relates to phenyl-[4-(3-phenyHH-pyrazol-4-yl)-pyrimidln-2-yl]-amine 
derivatives of formula I 



wherein 

m Is from 1 to 5; 

Ri is lower alkyl-sulfonyl; unsubstituted, mono- or di-substituted amino-sulfonyl; 
unsubstituted, mono- or di-substituted amino; a heterocyclic radical; lower alkyi substituted 
by a heterocyclic radical or by heterocyclyl-NH- or heterocyclyl-0- wherein heterocyclyl is 
bound to NH or O via a carix)n ring atom; a radical R4-lower alkyl-X-, wherein R4 is 
hydrogen, halogen, unsubstituted, mono- or di-substituted amino, or a heterocyclic radical, 
and X is -S- or-O-; or a radical R5-C(=0)-, wherein R5 is hydrogen, unsubstituted or 
substituted lower allcyl, free or etherified hydroxy, unsubstituted, mono- or dl-substituted 
amino, or a heterocyclic radical; wherein the Ri substituents are selected independently of 
one another if m>1; 

or two vicinal Ri substituents together with the phenyl caribpn atoms to which they are 
attached fomi a heterocyclic ring; 




0). 



Ra is hydrogen, unsubstituted or substituted lower alkyi or a heterocyclic radical; 
R3 is hydrogen or a radical of the formula ia 




(la). 



Wherein n is from 0 to 5; and 

Z is is halogen; unsubstituted or substituted lower alkyI; or free, etherified or esterified 
hydroxy; wherein the Z substituents are selected independently of one another if n>1 ; 
or two vidnsd Z substituente together with the phenyl carbon atoms to which they are 
attached fomn a heterocyclic ring; and 

R3' is hydrogen if R3 is a radical of the Ibnnula la or R3' is a radical of the fonnuia la as 
defined for R3 if R3 is hydrogen; 

with the proviso that Ri is not methoxy if m and n are both 1, R2 is hydrogen and Z is fluoro; 
or a salt of the said compounds. 

The general terms used hereinbefore and hereinafter preferably have within the context of 
this disclosure the followng meanings, unless othenMse indicated: 

Where the plural fonm is used for compounds, salte, and the like, this is taken to mean also a 
single compound, salt, or the like. 

AsymmetrK: carbon atoms of a compound of fomiula I that are optionally present may exist 
in the (R), (S) or (R,S) configuration, preferably in the (R) or (S) configuration. Substituents 
at a double bond or a ring may be present in cis- (= Z-) or trans (= E-) form. The compounds 
may thus be present as mixtures of isomers or preferably as pure isomers. 

Preferably alkyI contains up to 20 carbon atoms and is most preferably lower alkyi. 

The prefix "tower" denotes a radical having up to and including a maximum of 7, especially 
up to and including a maximum of 4 carbon atoms, the radicals in question being either 
unbranched or branched with single or multiple branching. 
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Lower alkyi Is, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert- 
butyl, n-pentyl, isopentyl, neopentyl, n-hexyl or n-heptyl. 

Lower aikyi R2 is preferably methyl, ethyl or isopropyi» most preferably methyl. 

Lower alkyi Z is preferably methyl or ethyl. 

Substituted bwer alkyi is lower alkyi as defined above where one or more substituents may 
be present, such as amino, N-lower alkylamino, N,I^Mower alkylamino, N-lower 
alkanoylamino, N,N-di-lower alkanoylamino, hydroxy, lower alko)^, lower alkanoyl, lower 
aikanoyloxy, c^ano, nitro, carboxy, lower alkoxycarbonyl, carbamoyl, amidino, guanidino, 
ureMo, mercapto, tower alkylthio, hatogen or a heterocyclic radical. 

Substituted lower alkyi R2 is preferably lower alkyi substituted by N,N-dNower alkylamino or 
lower alkyl-piperidyl. 

Substituted lower alkyi Z is preferably lower alkyi substituted by halogen such as especially 
trifluoromethyl. 

Mono- or dl-substituted amino-sulfonyl is amino-sulfonyl, wherein the amino group is 
substituted by one or two radicals selected independently of one another from e.g. 
unsubstituted or substituted lower alkyi or a heterocyclic radical. 

Unsubstituted, mono- or dl-substituted amino-sulfonyl Ri Is preferably unsubstituted amino- 
sulfonyl. 

Mono- or dl-substituted amino is amino substituted by one or two radicals selected 
independently of one another from e.g. unsubstituted or substituted lower alkyi or a 
heterocydic radical. 

Mono- or dl-substituted amino Ri is preferably N-lower alkylamino or N,N-dHower alkylamino, 
respectively. 



Mono- or dl-substituted amino R4 Is preferably N-Iower alkylamino or N,N-dl-lower alkylamino, 
respectively. 

R4-lower alkyt-X-, wherein R4 is halogen, includes that the lower alkyl moiety of R4-lower 
alkyl-X- Is substituted with more than one halogen atom, I.e. with up to three halogen atoms, 
and is preferably trifluoro-lower-alkyl-X. 

A heterocyclic radical contains especially up to 20 carbon atoms including possible 
substKuents and is an unsaturated, partially unsaturated, or preferably saturated monocyclic 
radlcd ha>^ng from 4 or 8 ring members and from 1 to 4. especially from 1 to 3, and most 
preferably 1 or 2 heteroatoms which are preferably selected fiiom nitrogen, oxygen and 
sulfur, or a bi- or trk^clic radical viAierein, for ^mpie, one or two benzene radicals are 
anneOated (fused) to ttie mentioned monocydic radical. The heterocyclic radical Is optionally 
substituted by one or more radicals such as e.g. unsubstituted or substituted lower alkyl. 

In heterocyclyl-NH- and heterocyclyl-0-, the heterocyclyl moiety is as defined for a 
heterocyclic radical in the preceding paragraph with the proviso that it is bound to NH and O. 
respectively, via a carbon ring atom and is preferably piperldyl substituted by lower alkyl, 
such as especially 2.2,6,6-tetramethyt-plperidin-4-yl or 1-methyl-plperklin-4-yt. 

A heterocyclic radical Ri Is preferably lower alkyi-plperazinyl, especially 4-iower alkyl- 
piperadn-l-yi. 

The heterocyclic ring fbmied by two vicinal Ri substituents together with the phenyl carbon 
atoms to whidi they are attached contains especially up to 20 carbon atoms including 
pos^e substituents and is an unsaturated, partially unsaturated, or saturated monocyclic 
radical having from 4 or 8 ring members and from 1 to 3 heteroatoms which are preferably 
selected fiporn nitrogen, oxygen and sulfur. The heterocyclic ring is optionally substituted by 
one or more radicals such as e.g. 0x0 (=0), thioxo (=S), or unsubstituted or substituted lower 
alkyl. Preferably this ring Is a thiazol, l-oxo-thlazol or dioxol ring. 

Lower alkyl substituted by a heterocyclic radical R, Is preferably lower alkyl substituted by 
lower alk^-piperazlnyl, especially by 4-loweraikyl-piperazin-1-yl. 



-5- 



A heterocyclic radical R4 Is preferably morpholfnyl, especially morpholin-4-yl, or lower aikyl- 
piperidyl. espedally 1 -lower altcyl-pipericlin-4-yl. 

A heterocyclic radical R5 is preferably lower aii^yl-piperazinyl, especially 4-lower alkyl- 
plperazin-1-yl. 

A heterocyclic radical R2 is preferably bound to the rest of the molecule of formula I via a 
carf)on ring atom and is espedally piperidyl, such as piperidln-4-yl, lower alkyl-plperidyi, such 
as 1-lower alkyl-piperidin-4-yl, ortetrahydro-pyranyl, such as tetraliydro-pyran-4-yl. 

Etherified hydroxy is. for example, allcoxy, especially lower alkoxy, such as methoxy, ethoxy 
andtert-but(»^. 

Etherified hydroxy Rs is preferably k>wer alkxuxy, espedally ethoxy or tert-butoxy. 

Etherified hydroxy Z is preferably lower alkoxy, especially methoxy or ethoxy, or phenyWower 
alkoxy, wherein the phenyl moiety is preferably unsubstituted or substituted by e.g. 
unsubstituted or substituted lower alkyl. 

Esterified hydro)^ is preferably hydro)^ esterified by an organic carb(»^ic add, such as 
alkanoic add, and is for ex^ple tower alkanpyloxy. 

IHatogen is primarily fluorine, chlorine, bromine, or iodine, espedally fluorine, dilorine, or 
bromine. 

Hdogen Z is preferably chloro. 
X is preferably -0-. 
m is preferably from 1 to 3. 
n is preferably 1 or 2. 

Rt is preferably attached to the phenyl ring in the meta and/or para position. 



Z is preferably attached to the phenyl ring in the meta and/or para position. 

R4 is preferably mono- or di-substituted amino, or a heterocylic radical. 

Salts are espedally the pharmaceutically acceptable salts of connprninds of formula I. 

Such salts are formed, for example, as add addition salts, preferably with organic or 
inorganic adds, from compounds of formula I with a basic nitrogen atom, espedally the 
phannaceutically acceptable salts. 

In the presence of negatively charged radicals, such as carboxy or sulfo, salts may also be 
fbmned with bases, e.g. metal or ammordum saKs. such as alloli metal or alkaline earth 
metal salts, or ammonium salts with ammonia or suitable organic amines, such as tertiary 
monoamines. 

In the presence of a basic group and an acid group in the same molecule, a compound of 
formula I may also fomi internal salts. 

For isolation or purification purposes it is also possible to use phannaceuticaliy unacceptable 
salts, for example picrates or perchlorates. Only the phamnaceuticaBy acceptable salts or 
free compounds (if the occasion arises. In the fomi of pharmaceutical compositions) attain 
therapeutic use, and these are ttierefore preferred. 

In view of the dose relationship between fiie novel compounds in free fonn and in the fonn 
of their salts, induding those salts that can be used as intemiedlates, for example in the 
purification or identification of the novel compounds, hereinbefore and hereinafter any 
reference to the fiee compounds is to be understood as referring also to the conresponding 
salts, as appropriate and expedient. 

The compounds of fomnula I have valuable, pharmacologically useful properties, in particular 
they are useful for the treatment of proliferative disorders such as especially solid cancers 
like for example non-small cell lung cancer, squameous carcinoma (head and neck), breast. 



gastric, ovarian, colon and prostate cancers and gliomas, as well as leukemlas, such as 
especially acute myeloid leukemia (AML) and chronic myeloid leukemia (CML). 

The compounds of fonnula I are effective especially as protein tyrosine kinase inhibitors 
and/or (furthermore) as inhibitors of serine/threonine protein kinases; they exhibit, for 
example), powerfid inhibition of the tyrosine kinase activity of the epMennal growth factor 
receptor (E6F-R) and of ErbB-2 kinase. These two protein tyrosine kinase receptors, 
together with their family members ErbB-3 and ErbB-4. play a key role in signal transmission 
in a large number of mammalian cells, including human cells, especially epithelial cells, cells 
of the Immune system and cells of the central and peripheral nervous system. For example, 
in various cell types, EGF-lnduced activation of receptor-associated protein tyrosine kinase 
Is a prerequisite for ceH division and hence for the proliferation of the ceil population. Most 
importantiy, overexpresslon of tine EGF-R (HER-1) and/or ErbB-2 (HER-2) has been 
observed In substantial fractions of many human tumours. EGF-R, e.g., was found to be 
overexpressed in non-small cell lung cancers, squameous carcinoma (head and neck), 
breast, gastric, ovarian, colon and prostate cancers as well as in gliomas. ErbB-2 was found 
to be overexpressed in squameous carcinoma (head and neck), breast, gastric, and ovarian 
cancers as well as in gliomas. 

In addition to inhibiting the tyrosine kinase activity of tfie EGF-R, tiie compounds of 
formula I also inhibit to varying extents otiier protein tyrosine kinases that are involved 
in signal transmission mediated by trophic factors, specialty tiie vascular endottielial 
growth factor (VEGF) receptor famity (e.g. KDR, Rt-1) but also abl kinase, especialty v- 
abl, Flt-3, kinases from ttie family of Src, espedaily o^rc, Lck and Fyn, tiie otiier 
members of ttie EGF receptor famity such as ErbB-3 (HER-3) and ErbB-4 (HER-4), 
CSF-1 receptor, oKit, FGF receptor and the cyclin-dependent kinases CDK1 and 
CDK2, an of which play a part in growtti regulation and transfonmation in mammalian 
cells, Including human cells. 

The inhibition of EGF-R tyrosine kinase activity can be demonstrated using known 
methods, for example using the recombinant intracellular domain of the EGF-receptor 
[EGF-R ICD; see, for example, E. McGlynn et al.. Europ. J. Biochem. 207. 265-275 
(1992)]. Compared witti the control wiUiout inhibitor, tiie compounds of formula I inhibit 
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the enzyme activity by 50 % (IC50), for example In a concentration of from 0.0005 to 
0,5 ^M, especially from 0.001 to 0.1 jiM. 

As well as or instead of inhibiting EGF-R tyrosine kinase activity, the compounds of 
foonula i also Inhibit other members of this family of receptors, tike ErbB-2. The 
inhibitory acti>rity (IC50) is approximately in the range of 0.001 to 0.5 fiM. The Inhibition 
of ErbB-2 tyrosine kinase (HER-2) can be detemiined, for example, analogously to the 
method used for EGF-R protein tyrosine kinase [see C. House et al., Europ. J. 
Biochem. 140, 363-367 (1984)]. The ErbB-2 kinase can be Isolated, and its activity 
detemiined, by means of protocols known perse, for example in accordance with T. 
Akiyama et ai., Sdence 232, 1644 (1986). 

Surprisingly, the compounds of fonnuia I especially also inhibit the tyrosine kinase 
activity of the VEGF receptor family very potently. The compounds of the present 
invention are therefore very effective dual inhibitors of EGF- and VEGF-receptor family 
members. For inliibition of KDR and Rt-1 and inhibition of growth factor-induced 
proliferation of HUVECS see J. Wood et al., Cancer Res. 60, 2178-2189 (2000). The 
compounds of fomiula I inhibit e.g. the KDR tyrosine kinase activity with an IC50 of from 
about 1 nM to about 1 pM, especially from about 5 nM to about 0.5 ^M. 

The acBon of the compounds of fonnula I on EGF-induced phosphorylation of the 
EGF-R can be detenmlned In the human A431 eprthelial carcinoma cell line by means 
of an EUSA which is described in U. Trinks et a!., J. Med. Chem. SllL 1015-1027 
(1 994). In that test (EGF-R ELISA) the compounds of fomiula I exhibit an IC50 of 
approxmnately from 0.001 to 1 iM. 

The compounds of fomnula I potently inhibit the growth of EGF-R overexpressing NCI-H596 
non-small cell lung carcinoma cells [see e.g. W. Lei, et al., Anticancer Res. 19f1A) . 221-228 
(1999)] at an IC50 of approximately 0.01 to 1 ^M. In the same range of activity, the 
compounds of fomiula I also potently inhibit the growth of ErbB-2-overexpressing BT474 
human breast cancer cells. The test procedures are adapted from T. Meyer et al., Int. J. 
Cancer 43, 851 (1989). The inhibitory activity of the compounds of fonnula i is determined, 
briefly, as follows: NCI-H596 cells (10 000/mlcrotitre plate well) are transfen^ed to 96-well 
microfitre plates. The test compounds [dissolved in dimethyl sulfoxide (DMSO)] are added in 
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a series of concentrations (dilution series) in such a manner that the final concentration of 
DMSO is not greater than 1 % (v/v). After the addition, the plates are incubated for three 
days during which the control cultures without test compound are able to undergo at least 
threo cell-division cydes. The growth of the NCI-H596 cells is measured by means of 
methylene blue staining: after the Incubation the cells are fixed with glutaraldehyde, washed 
with water and stained with 0.05 % methylene blue. After a waging step the stain is eluted 
with 3 % Ha and the optical density (OD) p&r well of the mlcrotitre plate Is measured using a 
Titertek MuHlskan (THertek, Hunts^'lle, AL, USA) at 665 nm. iC^ values are detennined by a 
computer-aided system using the formula: 

ICbo = KODtost - OD«art)/(ODartrol - ODstaOJ X 1 00. 

The ICso value in those experiments is gh^en as that concentration of the test compound in 
questbn that results in a cell count that is 50 % lower than that obtained using the control 
without inhibitor. The compounds of formula I exhibit inhibitory activity with an IC50 in the 
range from approximately 0.01 to 1 ^M. 

The compounds of fonnuia I exhibit inhibition of the growth of tumour cells also in vivo, as 
shown, for example, by the test described below: the test is based on inhibition of the growth 
of the human squamous lung carcinoma cell line NCI-H596 {ATCC HTB 178; American Type 
Culture Collection. Rockvilie, Maryland, USA; see Santon, J.B., et al.. Cancer Research 46, 
4701*4705 (1986) and Ozawa, S., et al., Int J. Cancer 40. 706-710 (1987)]. which is 
transplanted into female BALB/c nude mice (Bomholtgard. Denmark). That carcinoma 
dibits a growth that oon'elates with the extent of the expression of the EGF-R. Tumours 
are established after subcutaneous (s.c.) Injectton of cells [a minimum of 2 x 10° cells in 100 
|i] phosphate-buffered saline (PBS) or medium] in canler mtee (4-8 mice). Injections are 
made s.c. in the left flank of the mouse mid-way between the tail and the head. The resulting 
tumours are serially passaged for a minimum of three consecutive transplantations prior to 
start of the treatment During this time tumour growth rates stabilize. Tumours are not 
passaged more than 12 times. For the therapy experiment tumour fragments of roughly 25 
mg are transplanted s.c. into the left flank of the animals using a 13-gauge trocar needle 
under Forene® (Abbott, Schwifzeriand) anesthesia. Tumour growth and body weights are 
monitored twice per week. All treatments are inltfated when the tumour attains a volume of 
100 to 250 mm^ The tumour volumes are eclated using the known fonnuia Length x 
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Dlameter^ x 7c/6 [see Evans, B.D., et aL, Brit J. Cancer 45, 466-8 (1 982)]. Antitumour activity 
is expressed as T/C % (mean increase of tumour volumes of treated animals divided by the 
mean Increase of tumour volumes of control animals multiplied by 100 %). At a dose of from 
3 to 100 mg/kg of active ingredient, distinct inhibition of the tumour growth is found, for 
example T/C % values of less than 50. 

The compounds of formula I may inhibit other protein tyrosine kinases that are involved in 
signal transmission mediated by trophic factors, for example abl kinase, such as especially 
v^i kinase (IC50 for example from 0.01 to 5 pM), kinases from the family of the src kinases, 
such as especially c-src kinase (IC50 for example from 0.1 to 10 ^M) and serine/threonine 
idnases, for example protein kinase C, especially A-Raf, B-Raf and c-Raf and subfamilies 
thereof, all of these kinases being involved in growth regulation and transformation In 
mammalian cells, including human cells. 

The above-mentioned inhibition of v-abl tyrosine kinase is detemnined by the methods 
of N. Lydon et ah, Oncogene Research 5, 161-173 (1990) and J. F. Geissler et al., 
Cancer Research 52, 4492-4498 (1992). in those mettKxls (ValVangiotensin II and 
ff-^Pl-ATP are used as substrates. 

The compounds of fomiula I which inhibit the tyrosine kinase activity of the EGF-R or of the 
other protein tyrosine kinases mentioned are tiierefore useful, for example, in tiie treatinent 
of benign or malignant tumours. The compounds of fonnula I are e.g. able to simultaneously 
inhibit tiie gn3wth of tumours with deregulated EGF-R and/or ErbB-2 activity as well as to 
Miibit the vascularisation of solid tumours triggered by VE6F. This combined activity leads 
to an improved antitumour effect (see also WO 02/41882). Moreover, ttie use of a dual 
inh9>itor reduces tiie risk of drug*drug interactions and furttier reduces ttie total drug load as 
compared to a combination therapy. The compounds of fomriula I are capable of slowing 
<k>wn tumour growth or effecting tumour regression and of preventing tiie fomiation of 
tumour metastases and the growth of micrometastases. They can be used especially in the 
case of epidermal hyperproliferation (psoriasis), in the treatment of solid cancers like for 
&csmp\e non-small cell lung cancer, squameous cardnoma (head and neck), breast, gasti^ic, 
ovarian, colon and prostate cancers as well as gliomas and in tiie treatment of leukemias, 
such as especially acute myeloid leukemia (AML) and chronic myeloid leukemia (CML). In 
addition, tiie compounds of formula I can be used in tiie treatment of those disorders of tiie 
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immune system in which several or, especially, individual protein tyrosine kinases and/or 
(furthermore) serine/threonine protein Wnases are involved; the compounds of formula I can 
also be used in the treatment of those disorders of the central or peripheral nervous systeni 
In which signal transmission by several or, especially, a single proton tyrosine Mnase(s) 
and/or (furthemiore) serine/threonine protein kinase(s) is/are involved. 

In general, the present invention relates also to the use of the compounds of fonrnula i for the 
inhibition of the mentioned protein kinases, in particiiriar to their use for the dual Inhibition of 
EGF- and VEGF-receptor family members. 

The compounds according to the invention can be used both alone and In combination with 
other phamnacologically active compounds, for example together with inhibitors of the 
enzymes of polyamine synthesis, inhibitors of protein kinase C, Inhibitors of other tyrosine! 
kinases, cytokines, negative growth regulators, for example TGF-p or IFN-p, aromatase 
inhibitors, antioestrogens and/or cytostatic drugs. 

With the groups of preferred compounds of fomnula I mentioned hereinafter, definitions of 
substituents from the general definitions mentioned hereinbefore may reasonably be used, 
for example, to replace more general definitions with more specifk: definitions or especially 
with definitions characterized as being preferred. 

Preference is given to a compound of fomiula I, v\Aierein 
m is an integer from 1 to 5; 

Ri Is unsubstituted, mono- or di-substituted amino-sulfonyl; unsubstituted, mono- or dl- 
substituted amino; a heterocyclic radical; lower alkyi substituted by a heterocyclic radical; a 
radical Rrlower alkyl-X-, wherein R4 is hydrogen, unsut)stituted, mono- or di-substituted 
amino, or a heterocyclic radical, and X is -S- or -0-; or a radical Rs-C(=0)-, wherein R5 is 
hydrogen, unsubstituted or substituted lower alkyI, free or etherified hydroxy, unsubstituted, 
mono- or di-substituted amino, or a heterocyclic radical; wherein the Ri substituents are 
selected independently of one another if m>1 ; 

or two vicinal Ri substituents together with the phenyl carbon atoms to which they are 
attached fonn a heterocyclic ring; 

R2 is hydrogen, unsubstituted or substituted lower alkyI or a heterocyclic radical; 
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Ra is a radical of the formula la, wherein n is from 1 to 5 and Z is halogen; unsubstituted or 
substituted lower alkyi; or free, etherified or esterified hydroxy; wherein the Z substituents 
are selected Independently of one another if n>1 ; 

or two vicinal Z substituents togetiier with tine phenyl carbon atoms to which tttey are 
attached ft>nm a heterocyclic ring; and 
Ra'te hydrogen; 

with the proviso that Ri is not methoxy if m and n are both 1 , is hydrogen and Z is fluoro; 
and the salts thereof. 

Preference is fiirtiier also given to a compound of formula I, wherein 
m is an integerfrom 1 to 5; 

Ri is unsubstituted, mono- or di-substituted amino-suifonyl; unsubstituted, mono- or di- 
substituted amino; a heterocyclic radical; lower alkyi substituted by a heterocyclic radical; a 
radcal RHower alkyl-X-, wherein R4 is hydrogen, unsubstituted, mono- or di-substituted 
amino, or a heterocyclic radical, and X is -S- or -0-; or a radical IVC(=0)-, wherein R5 is 
hydrogen, unsubstituted or substituted lower alkyi, free or etherified hydroxy, unsubstituted, 
mono- or di-substituted amino, or a heterocyclic radical; wherein tfie Ri substituents are 
selected independently of one anotiier if m>1 ; 

or two vicinal Ri substituents together witii Hhe phenyl cariDon atoms to which ttiey are 
attached form a heterocyclic ring; 
1^ is hydrogen; 

R3 is a radical of the formula ia, wherein n is finom 1 to 5 and Z is halogen; unsubstituted or 
substituted lower alkyi; or free, etherified or esterified hydroxy; wherein flie Z substituents 
are selected independentiy of one another if n>1 ; 

or two vicinal Z subsb*tuents togetiier wiUi the phenyl carbon atoms to which they are 
attached form a heterocyclic ring; and 
R3' is hydrogen; 

witti tiie proviso tiiat Ri is not mettioxy if m and n are both 1, R2 is hydrogen and Z is fluoro; 
and the salts thereof. 

Special preference is given to a compound of fonnula I, wherein 
m is an integer from 1 to 3; 

Ri is amino-sulfonyl; mono- or di-substituted amino; a heterocyclic radical; lower alkyi 
substituted by a heterocyclic radical; a radical R4-lower alkyl-X-, wherein R4 is hydrogen, 
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mono- or di-substituted amino, or a heterocyclic radical, and X Is -S- or -0-; or a radical R5- 

C(=0>-, wherein R5 is lower alkyi, free or etherified hydroxy, or a heterocyclic radical; 

wherein the Ri substituents are selected independently of one another if m>1; 

or two vidnal Ri std}stituents togettier with the phenyl carbon atoms to which they are 

attached fonn a heterocyclic ring; 

Ra is hydrogen; 

R3 Is a radical of the formula la. wherein n is from 1 to 3 and Z is halogen; lower alkyI; or free 
or etherified hydroxy; wherein the Z substituents are selected Independently of one another If 
n>1; 

or two vicinal Z substituents together vtrttti the phenyl carbm atoms to which they are 
attached fomn a heterocyclic ring; and 
R3' is hydrogen; 

with the proviso that Ri is not methoxy if m and n are both 1. R2 is hydrogen and Z is fluoro; 
and the salts thereof. 

Very special preference is given to a compound of fonnula I, wherein 
m Is an Integer from 1 to 3; 

Ri is lower alltyl-suflonyl; amino-sulfonyl; N,N-di-lower alkyiamino; piperazinyl; lower alkyl- 
piperazinyl; tetrazolyi; lower aikyi substituted by lower alkyi-piperazinyl. hydroxy-tower alkyl- 
plperazlnyl, piperidyl-amlnoor piperidyl-oxy wherein the piperidyl moiety Is substituted by 1 
to 4 lower alky! radicals; a radical R4-tower alkyi-X-. wherein R4 is hydrogen, halogen, N,N-<]i- 
lower alkyiamino, morpholinyl or tower alkyt-piperidyl, and X is -S- or -0-; or a radical Rs- 
C(=OK wherein R5 is lower alkyI, hydroxy, lower alkoxy or tower alkyl-pIperazInyl; wherein 
the Ri substltuente are selected independently of one another if m>1; 
or (wo vicinal Ri substituents together with the phenyl cartxm atoms to which they are 
attached form a thiazol or 1-oxo-thiazol ring; 

R2 is hydrogen lower alkyI, N,N-di-Iower alkylamino-lower alkyl, lower alkyl-piperidyl or lower 
alkyf-piperidyl-lower alkyl; 

R3 is a radical of the fonnula la, wherein n is 0, 1 or 2 and Z is halogen, lower alkyl, tri- 
halogen-lower alkyl, hydroxy, lower alkoxy or phenyl-lower alkoxy; wherein the Z substituents 
are selected independently of one another if n is 2; 
or two Z radicals together form a dioxol ring; and 
R3' is hydrogen; 

Witt) ttte proviso that Ri is not metiioxy if m and n are both 1, R2 is hydrogen and Z Is fluoro; 
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and the salts thereof. 

Very special preference Is further given to a compound of formula I, wherein 
m Is an integer from 1 to 3; 

Ri is amino-sulfonyl; N,N-di-lower alkylamino; lower alkyl-piperazinyl; lower alk^ substituted 
by lower aikyi-piperazinyi; a radical R4-iower aikyl-X-, wherein R4 is hydrogen, N,N-di-lower 
alkylamino, morphollnyl or lower alkyi-piperidyl, and X is -S- or *0-; or a radical R5-C(=0)-, 
wherein R5 is tower alkyi, hydroxy, lower alkoxy or lower alkyl-piperazinyl; wherein the Ri 
' substituents are selected independently of one another if m>1 ; 
or two vicinal Ri substituents together with the phenyl carbon atoms to vMch they are 
attached forni a thiazol or 1-p3a)-thiazol ring; 
R2 is hydrogen; 

R3 is a radical of the formula la, wherein n is 1 or 2 and Z is halogen, lower alkyi, hydroxy, 
lower alkoxy or phenyl-lower alkoxy; wherein the Z substituents are selected independently 
of one another if n is 2; 

or two Z radicals together form a dioxol ring; and 
R3' is hydrogen; 

with the proviso that Ri is not methoxy if m and n are both 1 , R2 is hydrogen and Z is fluoro; 
and the salts thereof. 

Very special preference is also given to a compound of fonnula I, wherein 
m, Ri, R2> R3 and R3' have the meanings as defined for a compound of fonnula I, especially 
as defined for the prefenred compounds of fonmula I, with the proviso that Ri is not a radical 
R4-lower alkyi-X-, and to salts of such compounds. 

Very special preference is further given to a compound of formula I, wherein 
m Is 1 or 2; 

Ri is amiho-sulfonyl; N,N-di-lower alkylamino; lower alkyl-piperazinyl; lower alkyI substituted 
by lower alkyl-piperazinyl; or a radical R5-C(=0)-, wherein R5 is lower alkyI, hydroxy, lower 
alkoxy or lower alkyl-piperazinyl; wherein the Ri substituents are selected independently of 
one another if m is 2; 

or two vicinal Ri substituents together with the phenyl carbon atoms to which they are 
attached form a thiazol or 1-oxo-thiazol ring; 
Rz is hydrogen; 
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Ra is a radical of the formula la, wherein n Is 1 or 2 and Z is halogen, lower alkyi, hydroxy, or 
lower alkoxy; wherein the Z substltuents are selected independently of one another if n is 2; 
and 

R3' is hydrogen; 
and the salts thereof. 

Very special preference is also given to a compound of fomnula I, wherein Ri is a 
heterocyclic radical or lower alkyI substituted by a heterocyclic radical, and the salts thereof. 

Very special preference is further also given to a compound of formula I, vtrtierein (Ri)m, R2, 
R3 and R3' are selected independently of one another from the different meanings given for 
these substituents in the Examples below, or a salt, espedaliy a pharmaceutlcally acceptable 
salt, of such a compound. 

Most special preference is given to a compound of formula I mentioned in the Examples 
below, or a salt, especially a phamnaceutically acceptable salt, thereof. 

Also especially prefen-ed are compounds of fomriula I, which - according to the above- 
described tyrosine kinase inhibition assays - inhibit HER-1, HER-2 and KDR with ICso values 
of less than 300 nM, most preferably of less than 1 00 nM. 

Very special preference is further given to compounds of fonnula I whk;h Inhibit the tyrosine 
kinase acMfy of at least one member of the EGF receptor family together with at least one 
member of the VEGF receptor family (dual Inhibition of EGF- and VEGF>receptor family 
members) with iC^ values In the range of 0.5 nM to 0.5 ^M, especially In the range of 1 nM 
to 300 nM, based on the above-described tyrosine kinase inhibition assays. 

The compounds of fonnula I or salts thereof are prepared In accordance with processes known 
per se, though not previously described for the manufacture of the compounds of the fomiula I, 
especially whereby 
a) a compound of fonnula II 
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Y 




wherein Y is a leaving group such as halogen, -S(=0)-CH3 or -S(02)-CH3 and R2, R3 and R3' 
have the meanings as defined for a compound crffonnula I, Is reacted with a compound of 
fomiuia III 




wherein m and Ri have the meanings as defined for a compound of fomnula I; 

b) in order to prepare a compound of fomrtula I, wherein Ri is a radical R5-C(=0)- In which R5 
is mono- or dl-substituted amino or a heterocyclic radical that is bound to the carbonyl moiety 
via a nitrogen ring atom, a compound of formula IV 




wherein R2, Ra and R3' have the meanings as defined for a compound of fonnula I. or a 
reactive carboxylic acid derivative ttiereof, Is reacted with a mono- or di-substituted amine or 
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a heterocyclic radical containing at least one nitrogen ring atom to which a hydrogen is 
bound, respectively; or 

c) in order to prepare a compound of fonnuia i, wherein Rz is unsubstituted or substituted 
lower alkyi or a heterocyclic radical, a compound of formula I, wherein R2 Is hydrogen, is 
reacted with a compound of the fomiula R2-OH1 wherein R2 is unsubstituted or substituted 
lower aikyl or a heterocyclic radical wherein ttie substituted lower alkyi or ttie heterocyclic 
radical Is attached to the hydroxy group of R2-OH via a cariton atom of the tower alkyi moiety 
or via a carbon ring atom of the heterocyclic radical, respectively; 

whereby functional groups which are present m ttie starting compounds of processes a) to c) 
and are not intended to take part in the reaction, are present in protected fonn if necessary, 
and protecting groups ttiat are present are cleaved, whereby the said starting compounds 
may also exist in the form of salts provided that a salt-fomiing group is present and a 
reaction in salt fomi is possible; 

and, if so desired, a compound of formula I tiius obtained is converted into anotiier 
compound of formula I, a free compound of fomiula I is converted into a salt, an obtained 
salt of a compound of fomiula I is converted into ttie free compound or another salt, and/or a 
mixture of isomeric compounds of fomiula I Is separated into the individual isomers. 

Descriotion of tiie process variants : 

Regarding process a): 

The reaction between a compound of fomiula II, wherein Y is halogen, and a compound of 
fomiula III preferably takes place in a suitable inert solvent such as dioxane, in the presence 
of an acid such as HCi, at elevated temperature, preferably at around 100 ^'C. In a 
compound of fomiula 11 wherein Y is halogen, halogen is preferably chloro or bromo, 
especially chloro, 

The reaction between a compound of formula II, wherein Y is "-S(02)-CH3, and a compound 
of fomiula III preferably takes place under tiiose conditions described for tfie analogous 
procedure in Klutchko et al., Journal of Medidnal Chemistry, 1998, Vol. 41, No. 17. 3276- 
3292. 
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The reaction between a compound of formula II, wherein Y is -S(=0)-CI-l3, and a compound 
of formula ill preferably iakss place in a suitable inert solvent sucli as 1 ,4-dioxane or 
t^hydrofuran, tn the presence of BFa-EtaO, at elevated temperature, preferably at around 
100 "C. 

Regarding process b): 

Reaction b), that is, the fomiation of amide bonds, preferably tal(es place under standard 
conditions for the fonmation of peptide bonds (condensation reaction). In a reactive 
caAmx^lc add derivative of a compound of tiie fpmnula IV. tiie carboxyt group is either 
functionailzed as activated ester (reactive form). The reactive carbo;^ groups are, hovt^ever, 
preferably syntiiesized in situ (for example making use of reagents customary in peptide . 
chemistry, e.g. for the preparation of 1-hydroxybenzotria^le, succinimide- or N- 
hydroxysucdnimide esters, or in situ derivatisation witti condensing agents, e.g. with 
carbodiimides, such as dicydohexylcarbodiimide, with carbonylimidazole, with N- 
[(dimeOiylamlno)-1 H-1 ,2,3-triazolo[4,5-b]pyridin-1 -yImettiylene]-N-mettiylmettianami- 
rtiumhexafluorophosphate-N-oxide (HATU); vwth 2-(1H-benzotria2»l-1-yl)-1, 1,3,3- 
tetramethyluroniumtetrafluoroborat (HBTU), with 2-(pyridon-1-yl)-1,1,3,3-tetramettiyl- 
uronlumtetrafluoroborate (TPTU); or benzotriazol-1-yi-oxy-tris(dimethylamino)- 
phosphoniumhexafluorophosphate (BOP), or similar reagents). The condensation reaction 
preferably talces place in tiie presence of a condensing agent, espedaily BOP, in an aprotic 
polar solvent, preferably a N,N-dKlower ali^l)-lower alkanoyiamide, such as dimetiiytfomrt- 
andde, at preferred temperatures in ttie range from 0 to SCC, e.g. at room temperature. 

Regarding process c): 

Tiie reaction between a compound of formula I, wherein Rz is hydrogen, and a compound of- 
Ihefomnula Rz-OH preferably takes place under tiie l\4itsunobu reaction c(Hiditions such as 
those described in: Mitsunobu, Oyo; Synttiesis 1981, p. 1 - 27. 

Compounds of fomiula I can be transformed into different compounds of fomiula I. Such 
Iransfonnations indude: reduction of a carbonyl group to a methylene group as in Example 
32; etiier cleavage as in Example 39; oxidation of a sulfide to a sulfoxide as in Example 45; 
de-chlorination as in Example 1 04; alkylation as in Example 117. 
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Addltional process steps : 

In the additional process steps, can-led out as desired, functional groups of the starting 
cornpounds vi^ich should not take part in the reaction may be present in unprotected form or 
may he protected for example by one or more protecting groups. The protecting groups are 
tiien wholly or parUy removed according to one of the known methods. 
Protecting groups, and the manner in which ttiey are introduced and removed are described, 
for example, In "Protective Groups in Organic Chemistry", Plenum Press, London, New Yoric 
1973, and In "l\4ettioden der organischen Chemie", Houben-Weyi, 4tti edition. Vol. 16/1, 
Geoig-Thieme-Verlag, Stuttgart 1974 and in Theodora W. Greene, "Protective Groups in 
Organic Synthesis", John Wiley & Sons, New Yoric 1981. A characteristic of protecting 
groups Is that they can be removed readily, i.e. wittKxit ttie occunrBnce of undesired 
secondary reactions, for example by solvolysis, reduction, photolysis or alternatively under 
physiological conditions. 

The end products of fonmula I may however also contain substituents that can also be used 
as protecting groups In starting materials for Uie preparation of otiier end products of formula 
I. Thus, wittiin the scope of this text, only a readily removable group Uiat is not a constituent 
of flie particular desired end product of fonnula I is designated a "protecting group", unless 
the context indicates otherwise. 

General process conditions: 

AH process steps described here can be canled out under Icnown reaction conditions, 
preferably under those specifically mentioned, in ttte absence of or usually in Oie presence of 
soh^ts or diluents, preferably ttiose ttiat are inert to ttie reagents used and able to dissolve 
them, in the absence or presence of catalysts, condensing agents or neutralising agents, for 
example ion exchangers, typically cation exchangers, for example In tiie H"*" fomi, depending 
on the type of reaction and/or reactants at reduced, nonnal. or elevated temperature, for 
example in tiie range from -1 00 'C to about 1 90 °C. preferably from about 
-80 »C to about 150 'C, for example at -80 to -60 'C. at RT. at -20 to 40 "C, at 0 to 100 "C or 
at the boiling point of tiie solvent used, under atmospheric pressure or In a closed vessel, if 
need be urKler pressure, and/or In an inert, for example an argon or nitrogen, afafnosphere. 

The invention relates also to those embodiments of the process in which one starts from a 
compound obtainable at any stage as an intennediate and canies out tiie missing steps, or 
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breaks off the process at any stage, or forms a starting material under the reaction 
conditions, or uses said starting materia! in the fonm of a reactive derivative or salt, or 
produces a compound obtainable by means of the process according to the inve)ition under 
those process conditions, and further processes the said compound in s/tu. In the preferred 
embodiment, one starts from those ^rting materials which lead to the ccMnpounds 
described hereinabove as prefenied. 

In the prefenBd embodiment, a compound of formula I is prepared according to the 
processes and process steps defined in the B^mples. 

The compounds of fomnula I. including their salts, are also obtainable in the forni of 
hydrates, or their cryistals can Include for example the solvent used for crystallisation 
(presafit as solvates). 

Starting materials : 

Nev/ starting materials and/or intemiediates, as well as processes for the preparation 
thereof, are liltewise the subject of this Invention. In the prefenred embodiment, such starting 
materials are used and reaction conditions so selected as to enable the prefen'ed 
compounds to be obtained. 

The starting materials used in the above described processes a) to c) are known, capable of 
being prepared according to Icnown processes, or commerdally obtainable; in particular, they 
can be prepared using processes as described In ttie Exami:^ 

In the preparation of starting materials, existing fiincta'onal groups which do not participate in 
ttie reaction should, if necessary, be protected. Prefenred protecting groups, their 
introduction and their removal are described above or in tiie Bcimples. In place of tiie 
respective starting materials and transiente, salte tiiereof may also be used for the reaction, 
provided that salt-fomilng groups are present and the reaction witti a salt is also possible. 
Where ttie term starting materials is used hereinbefore and hereinafter, the salts tiiereof are 
always included, insofar as reasonable and possible. 
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A compound of formula II. wherein Y is halogen, is hydrogen or lower alkyi, and R3 and 
R3' have the meanings as defined for a compound of formula I, can be prepared for example 
by reacting a compound of fomiula V 




(V). 



wherein Re is halogen and n and Z have the meanings as defined for a compound of formula 
I, with hydrazine (H2N-NH2) or N-lower alkyl-hydrazine (lower alkyl-NH-NHa), respectively, in 
a suitable solvent, e.g. lower alcohols, such as ethanol, preferably at around room 
temperature. 

A compound of the fomiula II, wherein Y is halogen, R2 is unsubstltuted or substituted lower 
alkyi or a heterocyclic radical, and R3 and R3' have the meanings as defined for a compound 
of formula I, can be prepared for example by reacting a compound of fonnuia 11, wherein Y Is 
halogen, Is hydrogen and R3 and Ra' have the meanings as defined for a compound of 
fonnuia I, with a compound of the fomiula Rz-OH. wherein R2 is unsubstltuted or substituted 
lower alkyi or a heterocyclic radical wherein the substituted tower alkyi or the heterocydte 
radteal Is attached to the hydroxy group of R2-OH via a carbon atom of the lower alkyi moiety 
or via a carbon ring atom of the hetero(^Ic radical, respectively, e.g. under the Mitsunobu 
reactton conditions such as those described in: Mitsunobu, Oyo; Synthesis 1981, p. 1 - 27. 

A compound of fomiula II, wherein Y is -S(02)-CH3 and R2, R3 and R3 have the meanings 
as defined for a compound of formula I, can be prepared for example by reacting a 
compound of fomnula VI 
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(VI). 



wherein Rz, R3 and R3' have the meanings as defined for a compound of formula I, with 3- 
chloroperoxybenzoic acid in CHCis, e.g. under those conditions described for the analogous 
procedure in Klutchico et al.. Journal of Medicinal Chemistry, 1998. Vol. 41, No. 17, 3276- 
3292. 

A compound of fomnula II, wherein Y is -S(=0)-CH3 and R2, R3 and R3' have the meanings 
as defined for a compound of fomiula I, can be prepared for example by reacting a 
compound of formula VI with 3-chloroperoxybenzoic add under conditions such as those 
described in M. P. Zav\nstoski, Journal of Heterocyclic Oiemistry, 1991, Volume 28, p. 657 - 
665. 

A compound of fomiula IV, or a reactive carboxyllc add derivative thereof, wherein R2, R3 
and R3' have the meanings as defined for a compound of formula I, can be prepared for 
example by reacting a compound of formula II, wherein Y is a leaving group such as 
halogen, -S(=0)-CH3 or-S(02)-CH3 and R2, R3 and R3' have the meanings as defined for a 
compound of formula I. with amino-benzoic acid. e.g. under conditions described for the 
reaction of a compound of fomiula 11 with a compound of formula III. and activate the 
carboxy group of benzoic add thereafter. 

A compound of fonnula VI. wherein R2 Is hydrogen or lower all<yl and R3 and R3' have the 
meanings as defined for a compound of formula I, can be prepared for example by reacting 
a compound of formula V, wherein Rs is -S-CH3 and n and Z have the meanings as defined 
for a compound of formula I, with hydrazine (H2N-NH2) or N-loweraikyi-hydrazine (lower 
alkyl-NH-Nhfc). respectively, In a suitable solvent, e.g. lower alcohols, such as ethanol, 
preferably at around room temperature. 
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A compound of formula VI, wherein R2 is unsubstituted or substituted lower alkyl or a 
heterocydic radical, and R3 and R3' have the meanings as defined for a compound of 
fonmul^ I, can be prepared for example by reacting a compound of formula VI, wherein R2 is 
hydrogen and R3 and R3' have the meanings as defined for a compound of fonfnuia t, with a 
compound of the fonmula R2-OH, wherein R2 is unsubstituted or substituted lower alley! or a 
heterocydic radical wherein the substituted lower alkyl or the heterocyclic radical is attached 
to the hydroxy group of R2-OH via a carbon atom of the lower alkyl moiety or via a carbon 
ring atom of the heterocyclic radical, respectively, e.g. under the Mitsunobu reaction 
conditions such as tiiose described in: Mitsunobu, Oyo; Syntiiesis 1981, p. 1 - 27. 

A compound of formula V, wherein Re is halogen or-S-CHa and n and Z have the meianings 
as defined for a compound of formula I, can be prepared for example by reacting a 
compound of formula VII 



wherein Re is halogen or-^CHs, respectively, and n and Z have the meanings as defined 
for a compound of fomiuia I, witii N,N-dimetiiylfonnamid-dImethylacetal, at elevated 
temperature, preferably at around 100 ""C. 

A compound of formula VII, wherein Re is halogen and n and Z have ttie meanings as 
defined for a compound of fonmula I, can be prepared for example by reacting a compound 
of fonnula VIII 
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(VIII), 



wherein n and Z have the meanings as defined for a compound of formula I. with a 
compound of fonmula IX 




wher^n Re Is halogen, In the presence of lithiumdiisopropyiamide, In a sultabie organic 
solvent or mixture of solvents, preferably starting the reaction at reduced temperature, 
preferably at around -75 "C, and letting it to readi room temperature. 

A compound of formula VII, wherein Re is -S-CH3 and n and Z have the meanings as 
defined for a compound of formula I, can be prepared for example by reading a compound 
offcNrmulaX 




wherein n and Z have the meanings as defined for a compound of fomnula I. with a 
compound of fonnula IX, wherein Re is -S-CH3, in the presence of lithiumdiisopropyiamide, 
in a suitable oi^ar^ soh^ent or mixture of solvents, preferably starting the reacfion at 
reduced temperature, preferably at around -75 "C, and letting it to reach room temperature. 

A compound of fonfnula X, wherein n and Z have the meanings as defined for a compound of 
fonnula I, can be prepared for example by reacting a compound of formula XI 
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wherein Hal is halogen, such as chtoro. and n and Z have the meanings as defined for a 
compound of fomiula I, with N-O-dimethylhydroxylamine HCI In CH2CI2, e.g. under those 
conditions described for the analogous procedure in Nahm, Steven; Weinreb, Steven M.; 
Tetrahedron Lett ; 1981; 22 (39); 3815-3818. 

The remaining starting materials are known, capable of being prepared aoconJIng to known 
processes, or commercially available; or in parUcular, tfiey can be prepared using processes 
as described In fhe Examples. 

Ftomaceutical compositions, methods, and uses : 

71)8 present invention relates also to pharmaceutical compositions that comprise a 
compound of fomiula I, or a pharmaceutically acceptable salt thereof, as active ingredient 
and that can be used especially in the treatment of the diseases mentioned at the beginning. 
Compositions for enteral administration, such as nasal, buccal, rectal or. especially, oral 
administration, and for parenteral administration, such as intravenous, intramuscular or 
subcutaneous administration, towamri-blooded animals, especially humans, are especially 
prefenred. The compositions contain the active ingredient alone or, preferably, together with 
a phamiaceuticaliy acceptable carrier. The dosage of the active ingredient depends upon the 
disease to be treated and upon the species, its age, weight, and indivkiual condition, tiie 
imfiyridual pharmacokinetic data, and the mode of administration. 

The present inventton also relates to pro-drugs of a compound of fonnula I that convert in 
vivo to the compound of formula I as such. Any reference to a compound of formula I Is 
therefore to be understood as refening also to the corresponding pro-drugs of the cornpound 
of fwmula i, as appropriate and expedient. 

The invention relates also to compounds of formula I. or a phamiaceuticaliy acceptable salt 
tiiereof, as such or In ttie form of a phamiaceuticai composition, for use In a method for tiie 
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prophylactic or especially therapeutic treatment of the human or animal body, to a process 
for the preparation thereof (especially in the form of compositions for the treatment of 
tumours) and to a method of treating proliferative diseases, primarily tumour diseases, 
especially those mentioned above. 

The invention relates also to processes and to the use of compounds of formula i, or a 
pharmaceuOcally acceptable salt thereof, for the preparation of phanmaceutical compositions 
which comprise compounds of fonnula I, or a phamnaceutically acceptable salt thereof, as 
active component (active ingredient). 

If desired, the said phannaceutical compositions may also contain further active 
components, for example cytostatics, and/or may be used in combination with known 
therapeutic processes, for example the administration of honnones or radiation. 

Preference is given for a pharmaceutical composition which is suitable for administration to a 
wamobiooded animal, especially humans or commercially useful mammals suffering from a 
disease which responds to an inhibition of a protein tyrosine kinase, especially to a dual 
inhibition of EGF- and VEGF-receptor family members, especially a neoplastic disease, 
comprising an effective quantity of a compound of formula I for the inhibition of a protein 
tyrosine kinase, especially for the dual inhibition of EGF- and VEGF-receptor family 
members, or a phanfnaceuticaily acceptable salt thereof, together with at least one 
phanmaceutically acceptable canier. 

A phannaceutical composition for the prophylactic or especially therapeutic management of 
neoplastic and other profiferative diseases of a wami-blooded aninnal, especially a human or 
a commercially useful mammal requiring such treatment, especially suffering from such a 
disease, comprising as active ingredient in a quantity that is prophylactically or especially 
therapeutically active against said diseases a compound of formula I, or a phamiaceutlcally 
acceptable salt thereof, is likewise preferred. 

The pharmaceutical compositions comprise from approximately 1% to approximately 95% 
active ingredient, single-dose administration forms comprising in the preferred embodiment 
from approximately 20% to approximately 90% active ingredient and forms that are not of 
single-dose type comprising in the preferred embodiment from approximately 5% to 
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approximately 20% active ingredient. Unit dose fonns are, for example, coated and uncoated 
tablets, ampoules, vials, suppositories or capsules. Examples are capsules containing from 
about 0.05 g to about 1.0 g of active substance. 

The pliamriaceutical compositions of the present invention are prepared in a manner loiown 
perse, for example by means of conventional mixing, granulating, coating, dissol>^ng or 
lyophinsing processes. 

The invention relates lilcewise to a process or a method for the treatment of one of the 
pathological conditions mentioned hereinabove, especially a disease which responds to an 
inhibition of a protein tyrosine kinase, especially to a dual inhibition of EGF- and VEGF- 
rec^tor family members, especially a con'esponding neoplastic disease. The compounds of 
fonnula I, or pharmaceutically acceptable salts thereof, can be administered as such or in 
the form of pharmaceutical compositions, prophyiactically or therapeutically, preferably in an 
amount effective against the said diseases, to a wamn-blooded animal, for example a 
human, requiring such treatment, tiie compounds especially being used in the forni of 
pham\aceutical compositions. In tt^e case of an individual having a bodyweight of about 70 
kg tiie daily dose administered is from approximately 0.1 g to approximately 5 g, preferably 
fmm appro}dmately 0.5 g to appro}^atety 2 g, of a (impound of the present invention. 

The present invention relates especially also to tiie use of a compound of formula I, or a 
phannaceuticaily acceptable salt ttiereof, espedaliy a compound of fomnula I which is said to 
be preferred, or a pharmaceutically acceptable salt ttiereof, as such or In tiie form of a 
pharmaceuta'cal composition witti at least one pharmaceutically acceptable carrier, for the 
tiierapeutic and also prophylactic management of one or more of tiie diseases mentioned 
hereinabove, preferably a disease which responds to an inhibition of a protein tyrosine 
kinase, especially to a dual inhibition of EGF- and VEGF-receptor family members, 
especially a neoplastic disease, in particular if tiie said disease responds to an inhibition of a 
protein tyrosine kinase, especially to a dual inhibition of EGF- and VEGF-receptor family 
members. 

The present invention relates especially also to tiie use of a compound of fonnula' I, or a 
pharmaceutically acceptable salt ttiereof, especially a compound of formula I which is said to 
be preferred, or a phamraaceutically acceptable salt ttiereof. for ttie preparation of a 
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pharmaceutical composition for the therapeutic and also prophylactic management of one or 
more of the diseases mentioned hereinabove, especially a neoplastic disease, In particular if 
the disease responds to an inhibition of a protein tyrosine Idnase, especially to a dual 
inhibition of E6F- and VEGF-receptor femiiy mernbers. 

A compound of fonmula I may also be used to advantage In combination virith other 
antiproliferative agents. Sudh antiproliferative agents Include, but are not Hmited to 
aromatase inhibitors, antiestrogens, topolsomerase I Inhibitors, topolsomerase II inhibitors, 
microtubule active agents, alkylating agents. Nstone deacefylase inhibitors, famesyl 
transferase inhibitors. COX-2 inhibitors, MMP inhibitors, mTOR inhibitors, antineoplastic 
antimetabolites, platin compounds, compounds decreasing the protein kinase activity and 
further anti-angiogenic compounds, gonadorelin agonists, anti-androgens, bengamides, 
bisphosphonates, antiproliferative antibodies and temos>iomide (TEMODAL®). 

The tenm "aromatase inhibitors" as used herein relates to compounds which inhibit tiie 
estrogen production, i.e. tfie conversion of the substrates androstenedione and testosterone 
to estrone and estradiol, respectively. The temo includes, but is not limited to steroids, 
especially exemestene and formestene and, in particular, non-steroids, e^^iaiiy 
aminoglutethimide, vorozole, fadrozole. anastrcKmIe and, very especially, letrozole. 
Exemestene can be administered, e.g., in the forni as it is marketed, e.g. under the 
trademailc AR0I\1ASIN™. Fonnestene can be administered, e.g., in ttie form as It is 
marketed. e.g. under the trademark LENTARON™. Fadrozole can be administered. e.g.. in 
the fonm as it is marketed, e.g. under tiie trademark AFEi\^™. Anastrozole can be 
administered, e.g., in the fomi as it is marketed, e.g. under tiie trademark ARIMIDEX™. 
Letrozole can be administered, e.g.. in tiie forni as it is marketed, e.g. under tiie trademark 
FEIVIARA™ or FEMAR™. Aminoglutettilmide can be administered, e.g.. In the fonn as It is 
marketed, e.g. under tiie trademark ORIMETEN™. 

A combinatton of the invention comprising an antineoplastic agent which is an aromatase 
inhibitor is particulariy useful for the treatment of hormone receptor positive breast tumours. 

The tenn "antiestrogens" as used herein relates to compounds which antegonize tiie effect 
of esbrogens at the estrogen receptor level. The term includes, but is not limited to 
temoxifen, fulvestrant, raloxifene and raloxifene hydrochtoride. Tamoxifen can be 
administered, e.g., in the form as it is marketed, e.g. under tiie trademark NOLVADEX™. 
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Raloxifene hydrochloride can be administered, e.g., in the fomi as it is mariceted, e.g. under 
the trademark EVISTAT^. Fulvestrant can befomnulated as disclosed in US 4,659,516 or it 
can be administered, e.g., In the form as it is marketed, e.g. under the trademark 
FASLODEX™. 

The term lopoisomerase I inhibitors" as used herein includes, but is, not limited to topotecan. 
irinotecan, 9-nitrocamptothedn and the macrorm^ecular camptothecin conjugate PNU- 
166148 (compound A1 in WO99/17804). Irinotecan can be administered, e.g., in the form as 
it is marketed, e.g. under ttie trademark CAMPTOSAR™. Topotecan can be administered, 
e.g., in the form as it is marketed, e.g. under the trademark ISYCAMTIN™. 

The temn "topoisomeiase II Inhibitors'' as used herein includes, but is not limited to the 
antracydlnes doxombidn (including liposomal fonnulation, e.g. CAELYX™), epirubicin, 
idarubicin and nemonibicin, the anthraquinones mitoxantrone and losoxantrone, and the 
podophilIoto}dnes etoposide and teniposide. Etoposide can be administered, e.g., in the fomn 
as it is marketed, e.g. under the trademark ETOPOPhiOS™. Teniposide can be 
administered, e.g., in tiie fonm as it is marketed, e.g. under the trademark VM 26-BRISTOL 
™. Doxorubicin can be administered, e.g., in the forni as it is marketed, e.g. under the 
trademark ADRIBl^TIN™. Epimbicin can be administered, e.g., in the fonn as it is mar- 
keted, e.g. under the trademark FARMORUBICIISI™. Idarubicin can be administered^ e.g., in 
the fomi as it is marketed, e.g. under the trademark 2AVED0S™. Mitoxantrone can be 
administered, e.g., in the fomi as it is mariceted. e.g. under the trademark NOVANTROlsl™. 

The temn "microtubule active agents" relates to microtubule stabilizing and microtubule 
destabilizing agents including, but not limited to the taxanes paciitaxel and docetaxei, the 
vinca aBcaloids, e.g., vinblastine, especially vinblastine sulfate, vincristine especially 
vincristine sulfate, and vinorelbine, discodemtoikie and epothilones, such as epothllone B 
and D. Docetaxei can be administered, e.g., in the form as it is marketed, e.g. under the 
trademark TAXOTERE^. Vinblastine sulfate can be administered, e.g.. in the form as it is 
marketed, e.g. under the trademark VINBLASTIN R.P.™. Vincristine sulfate can be 
administered, e.g., in the form as it is marketed, e.g. under the trademark FARMISTIN™. 
Discodennollde can be obtained, e.g., as disclosed in US 5,010,099. 
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The term "alkylating agents" as used herein Includes, but is not limited to cyclophosphamide, 
ifosfamide and melphalan. Cyclophosphamide can be administered, e.g., in the form as it is 
marketed, e.g. under the trademark CYCLOSTIN™. Ifosfamide can be administered, e.g., in 
the form as it is marketed, e.g. under the trademark HOLOXAN™. 

The tenm "histone deacetylase inhibitors" relates to compounds which inhibit the histone 
deacetylase and which possess antiproliferafive activity. 

The term "famesyl transferase inhibitors" relates to compounds which inhibit the famesyl 
transferase and which possess antiproliferative activity. 

The temn "COX-Z inhibitors" relates to compounds which inhibit the cydooxygenase type 2 
enyzme (COX-2) and which possess antiproliferative activity such as cetecoxib (Celebrex®), 
rofecoxib (Vioxx®) and lumiraco)db (C0X1 89). 

The term "MMP inhibitors" relates to compounds which intubit the matrix metalloproteinase 
(MMP) and which possess antiproliferative activity. 

The tenm "mTOR Inhibitors" relates to compminds which iirfiibit the mammalian target of 
rapamycin (mTOR) and which possess antiproliferative activity such as siroiimus 
(Rapamune®), evefolimus (CerBcan™), CCI-779 and ABrre78. 

The term "antineoplastic antimetabolites" includes, but is not limited to 5-fluorouracii, tegafur, 
capecitabine, dadribine, cytarabine, fludarabine phosphate, fluorouridine, gemcitabine, 6- 
mercaptopurine, hydroxyurea, methotrexate, edatrexate and salts of such compounds, and 
furthermore ZD 1694 (RALTITREXED™), LY231514 (AURffTA™), LY264618 
(LOMOTREXOL™) and OGT719. 

The term "platin compounds" as used herein includes, but is not limited to carboplatin, cis- 
platin and oxaliplatin. Carboplatin can be administered, e,g., in the form as it is marketed, 
e.g. under the tnademari( CARBOPLAT™. Oxaliplatin can be administered, e.g., in the fonii 
as it is marketed, e.g. under the trademark ELOXATIN™. 
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The term "compounds decreasing the protein kinase activity and further anti-angiogenic 
compounds" as used herein includes, but is not limited to compounds which decrease the 
activity of e.g. the Vascular Endothelial Growth Factor (VEGF), the Epidermal Growth Factor 
(EOF), c-Src, protein kinase C, Platelet-derived Growth Factor (PDGF), Bcr-AbI tyrosine 
kinase, c-kft, Flt-3 and Insulin-like Growth Factor I Receptor (IGF-IR) and Cyclln-dependent 
kinases (CDKs), and anti-angiogenic compounds having another medianism of action than 
decreasing the protein kinase activity. 

Compounds which decrease the activity of VEGF are especially compounds which inhibit the 
VEGF receptor, especially the tyrosine kinase activity of the VEGF receptor, and compounds 
binding to VEGF, and are In particular those compounds, proteins and monoclonal 
antibodies generically and specifically disclosed in WO 98/35958 (describing compounds of 
formula I), WO 00/09495, WO 00/27820, WO 00/59509, WO 98/1 1223, WO 00/27819. WO 
01/551 14, WO 01/58899 and EP 0 769 947; those as described by M. Prewett et ai in 
Cancer Research 59 (1999) 5209-5218, by F. Yuan et ai in Proc. Natl. Acad. Sci. USA, vol. 
93, pp. 14765-14770, December 1996, by Z. Zhu et al in Cancer Res. 58, 1998, 3209-3214, 
and by J. Mordenti et al In Toxicologic Pathology, vol. 27, no. 1, pp 14-21, 1999; In WO 
00/37502 and WO 94/10202; Angiostatin™. described by M. S. O'Reilly et al. Cell 79, 1994, 
315-328; and Endostatin™ described by M, S. O'Reilly et al, Cell 88, 1997, 277-285; 
compounds which decrease the activity of EGF are especially compounds which inhibit the 
EGF receptor, especially the tyrosine kinase activity of the EGF receptor, and compounds 
binding to EGF, and are in particular those compounds generically and specifically disclosed 
in WO 97/02266 (describing compounds of fonnula IV), EP 0 564 409, WO 99/03854, EP 
0520722, EP 0 566 226, EP 0 787 722, EP 0 837 063, WO 98/10767, WO 97/30034, WO 
97/49688, WO 97/38983 and, especially. WO 96/33980; 

compounds which decrease the activity of c-Src include, but are not Gmited to, compounds 
inhibiting the o-Src protein tyrosine kinase activity as defined below and to SH2 interaction 
Inhibitors such as those disclosed in WO97/07131 and WO97/08193; 
compounds inhibiting the c-Src protein tyrosine kinase activity include, but are not limited to, 
compounds belonging to the structure classes of pyn^olopyrimldines, especially pyrrolo[2,3- 
djpyrimidines, purines, pyrazopyrimidines, especially pyrazo[3,4-dlpyrimidines, 
pyrazopyrimidines, especially pyrazo[3,4-d]pyrimidines and pyridopyrimidines, especially 
pyrido[2,3-d]pyrimidines. Preferably, tfie term relates to those compounds disclosed in WO 
96/1 0028. WO 97/281 61 , W097/32879 and WO97/49706; 
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compounds which decreases the activity of the protein idnase C are especialiy those 
staurosporine derivatives disclosed in EP 0 296 110 (phamfiaceuBcal preparation described 
In WO 00/48571) which compounds are protein kinase C inhibitory 
further specific compounds that decrease protein kinase activity and which may also be used 
in combination with the compounds'of the pres^it Invention are Imatinlb 
(Gleev8c®/Glivec®), PKC412, Iressa™* (ZD1839). PKI166, PTK787, ZD6474, GW2016, 
CHIR-200131. CEP-7055/CEP-5214, CP-547632 and KRN-633; 

anti-anglogenic compounds having another mechanism of actkm than decreasing the protein 
kinase activity Include, but are not limited to e.g. thalidomide (THALOMID). celecoxlb 
(Celebrex). SU5416 and ZD6126. 

The term "gonadorelin agonisf as used herein Includes, but Is not limited to abareiix, 
goserelin and goserelin acetate. Goserelln is disclosed in US 4,100.274 and can be 
administered, e.g., in the form as it is marketed, e.g. under the trademark ZOLADEX™. 
Abareiix can be formulated, eg. as disclosed in US 5,843,901 . 

The tenn "anti-androgens" as used herein includes, but is not limited to bicalutamide 
(CASODEX^), which can be fonnulated, e.g. as disclosed in US 4,636,505. 

The temi "bengamides' relates to bengamides and derivatives thereof having aniproliferatlve 
properties. 

The term "bisphosphonates" as used herein includes, but Is not limited to etridonic acid, 
clodronic acid, tiludronic acid, pamidronic acid, alendronlc add, Ibandronic add, risedronic 
acid and zoledronic add. "Etridonic add" can be administered, e.g., in the form as it is 
mariceted, e.g. under the trademaric DIDRONEL™. "Clodronic acW" can be administered, 
e.g., In the forni as it is marketed, e.g. under the trademarit BONEFOS™. "Tiludronic add" 
can be administered, e.g., in the form as it Is mariceted, e.g. under the trademark SKELID™. 
Tamidronic acid" can be administered, e.g., in the fonn as it is mariceted, e.g. under the 
trademark AREDIA™. "Alendronlc acid" can be administered, e.g., In the fonfn as it is 
mariceted, e.g. under the trademartc F0SAI\4AX™. "Ibandronic add" can be administered, 
e.g., in the forni as it is marketed, e.g. under the trademark BONDRANAT™. "Risedronic 
acid" can be administered, e.g.. In the fomi as It is mari<eted. e.g. under the trademaric 
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ACTONEL™. "Zoledronic acid' can be administered, e.g., In the form as It is marketed, e.g. 
under Vne trademaric ZOMETA™. 

The term "antiproliferative antibodies" as used herein includes, but is not fimited to 
trastuzumab (Herceptin™), Trastuzumab-DMI, eriotinib (Tarceva™), bevacizumab (Avastin 
™), rituximab (Rituxan®), PR084553 (anfl-CD40) and 2C4 Antibody. 

For the treatment of AML, compounds of fonnula I can be used In combination with standard 
leukemia therapies, especially In combination with therapies used for Uie treatment of AML. 
In particular, compounds of fonnula I can be administered in combination witti e.g. 
famesyltransferase inhibitors and/or ottier dmgs used for ttie treatment of AML, such as 
Daunorubicin. Adriamydn, Ara-C. VP-16, Tenlposide, Mitoixantrone, Idarublcin, 
Carboplatinum and PKC412. 

The structure of tt^e active agents Identified by code nos., generic or trade names may be 
taken from ttie actual edition of ttie standard compendium "The Merck Index" or from 
databases, e.g. Patents International (e.g. IMS World Publications). 

The above-mentioned compounds, whldi can be used In combination wnth a compound of 
fonnula I, can be prepared and administered as described in the art such as in ttie 
documents dted above. 

Examates: 

The following Examples serve to illustrate ttie invention witiiout limiting its scope. 

Temperatures are measured in degrees Celsius. Unless ottienvise Indicated, the reactions 
take place at RT. 

The Rf values which indicate ttie ratio of ttie distance moved by each substance to the 
distance moved by ttie eluent front are detennined on silica gel tiiin-layer plates (Merck, 
Darmstadt, Germany) by ttiln-layer diromatography using ttie respective named solvent 
systems. 
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AnalvHcal HPLC conditions : 
System 1: 

Unear gradient 20-100% CH3CN [0.1% trifluoroacetic acid (TFA)J and H2O (0.1% TFA) In 7 
min + 2 min 100% CH3CN (0.1% TFA); detection at 215 ran, flow rate 1 mUmln at 30'C. 
Column: Nudeosil 100-3 C18HD (125 x 4 mm). 

System 2: 

Unear gradient 2-100% CH3CN (0.1% TFA) and H2O (0.1% TFA) In 10 min + 2 min 100% 
CH3CN (0.1% TFA); detection at 216 nm. flow rate 2 mL/min at rt Column: Nucleosll 100-3 
C18HD (125x4 mm). 

Systems: 

Linear gradient 10-»90% CH3CN in H2O (0.1 % TFA) In 10 min; detection at 21 5, 230, 264, 
280 nm, flow rate 2 mL/min at 20 "C. Column: Nova-Pak C18HD (150 x 3.9 mm). 

System 4: 

10% CH3CN In H2O (0.1% TFA) for 5 min, then linear gradient 10->90% CH3CN in H2O 
(0.1% TFA) in 25 min; detection at 215, 230, 254, 280 nm, flow rate 2 mUmln at 20 °C. 
Column: Nova-Pak C18HD (150 x 3.9 mm). 

Systems: 

10% CH3CN / 90% H2O (0.1% TFA) for 1 min, then Knear gradient 10->70% CH3CN in H2O 
(0.1% TFA) In 19 min, then hold 70% CH3CN In H2O (0.1% TFA) for 15 min; detection at 254 
nm, flow rate 1.5 mL/mIn at 20 °C. Column: Nova-Pak C18 (4.6 x 250 mm). 

System XS: 

Column: (50 x 4.6 mm) packed vwth reversed-phase material CI 8-Nucleosll 
(Interchrom UP30DB-5QS, Optlsphere 3 pM ODB). Detection by UV 
absorption at 215 nm. The retention times (tp) are given In minutes. Flow rate: 
2 ml/min. 

Gradient 15% -> 100% a) in b) for 2.25 min + 1.25 min 100% a), a): Acetonitrile + 0.1% 
TFA; b): water + 0.1% TFA. 
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System X1: 
Column: 



Gradient: 



(250 X 4-6 mm) packed v^nth reversed-phase material C18-Nucleosil (5 pm 
mean partide size, wth silica gel covalently derivatized vy^th octadecylsilanes, 
Macherey & Nagel, DQren, Gemnany). DetecQon by UV absorption at 215 nm. 
The retention times (Ir) are given In minutes. Flow rate: 1 ml/min. 
20% 100% a) in b) for 14 min + 5 min 100% a), a): Acetonitrile + 0.1% 
TFA; b): water + 0.1% TFA. 



System X2: 
Column: 



Gradient: 



(250 X 4.6 mm) packed witii reversed-pliase material C18-Nucleosil (5 pm 
mean particle size. v\nth silica gel covalently derivatized with octadecyisilanes, 
Macherey & Nagel, DQren, Gemiany). Detection by UV absorption at 215 nm. 
The retention times (tn) are given in minutes. Flow rate: 1 ml/min. 
5% ^ 40% a) in b) for 9 min + 7 min 100% a), a): Acetonitrile + 0.1% TFA; b): 
water + 0.1% TFA 



Abbreviations : 

abs. absolute 

approx. approximately 

aq. Aqueous 

BOC tert-butoxycari3onyl 

BOP (benzotriazo^1-yloxy)-tris(dimetfiylamino)phosphonlum4iexafluorophos^^^ 

b.p. boiling point 

DCM dichloromethane 

DEAD dietiiyl azodicarboxylate 

DMF N.N-dimettiytfonnamide 

DMF-DMA dlmethylfonnamlde-dlmethylacetal (FLUKA) 

Eq. equivalent(s) 

ESI electrospray ionization 

ES-MS electron spray-mass spectroscopy 

Et ettiyl 

h hour(s) 

HOAc acetic acid 

m-CPBA 3-chloroperoxybenzoic acid 
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MeOH methanol 

min minute(s) 

m.p. melting point 

Py^BOP benzotriazol-1-yi-oxy-ti1s-pyrrolidino-phosphonium hexafluorophosphate 

rt room temperature 

satd. saturated 

THF tetrahydrofiiran 

TLC thin-layer chromatography 

TOF-MS time-of-flight mass spectroscopy 

tR retention times 
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Example 1: l4-r3-f4-Chloro-DhenvlV1H-Dvrazol-4-vn-Dvrimidin-2-vlVr4-f4-methvl- 
DiDerazin-1 -vn-Dhenvn-amine 

The solution of 150 mg (0.515 mMol) of 2-chloro-4-[3-(4-chloro-phenyl)-1H-pyrazol-4-yl]- 
pyilmidine in 5 mL of 1,4-cHoxanes (Merck p.a. 9671) at rt is treated vrith 99 mg of 4-(4- 
nfiethyl-p{perazln-1-yi)-phenylamine (0.515 ml\4ol. 1 Eq.) and 235 mg (2.06 mhltoV, 202 pi; 4 
Eq.) of HCI (32%) (Fiaka puriss 84416). Tlie yellow suspension is stirred for 24 h at 100°C. 
After cooling to rt, the supernatant is decanted and discarded. The smeary residue is treated 
with 1 0 ml of Nai^CXh satd. solution and 1 0 ml of ethyi acetates. The precipitated crude 
product is filtered off and dried at &)'C under reduced pressure. The combined organic 
layers are re-extracted with water, dried (Na2S04). and evaporated to obt^ additional crude 
product The combined crude products are purified by means of column chromatography 
over silica gel (SI60 (0.040-0,063mm) Merck); eluting with CH2CI2/CH3OH/NH4OH (9:1:0.1). 
Rnal purification is done by suspending the obtained beige crystals in CH2CI2/CH3OH (1:1) 
to obtain {4-[3-(4-cWoro-phenyl)-1H-pyra2ol-4-yll-pyrimldin-2-yl}-[4-(4-methyl-piperazin-1-yl)- 
phenyO-amine as pure crystals. 

Title compound: m.p.: 282-284°C; ES-MS: 444.3 [M-Hf; single peai< at t^^ 3.45 min (System 
1); Rf= 0.37 (CHzClj/MeOH/NHa 90:10:1). 

4-(4-Methyl-piperaan-1 -yi)-phenylamine Is (Mrepared as follows: 
Step A: 50 g (0.247 Mol) of 1-Bromo-4-nitn)-ben2ene and 55 mL (0.495 Mol) of 1-methyl- 
piperaane are heated for 26 h at 80°C. After cooling, Qie reaction mixture is taken up in 
water and extracted with CHaCI^HsOH (8:2). The combined organic layers are dried 
(Na2S04). filtered and evaporated under reduced pressure. The crude product is 
recrystallized from ettianol to obtain 1-methyl-4-(4-nitro-phenyi)-piperazine. Title compound: 
ES-MS: 443.0 [M+Hf; Rf = 0.38 (CHzCb/MeOH 9:1). 

Step B: 44.3 g (0.2 Mol) of 1-Methyl-4-(4-nitro-phenyl)-piperazine is dissolved in 1200 mL of 
CHsOI-i and subjected to catalytic hydration at rt using Raney-Ni (10 g) as catalyst. After 
filtration over Celite, the crude product Is purified via solid-distillation (0.16 mbar, 180°C; heat 
temp 125°C) to obtain 4-(4-methyl-piperazin-1-yl)-phenylamine. Title compound: ES-MS: 
192.1 [M*H]*; single peak at t^- 1.08 min (System 1); Rf = 0.33 (CHaCla/MeOH 4:1). 

Step 1.1: 2-Chloro-4-methvl-DVrimidine 
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200 g (227 Mol) of 2,4-Dichloro-6-methylpyrimidine is suspended in 2 1 of water/etiianoi (1:1) 
and heated to SCC under stimng. Upon dissolution, 331.3 g (5.07 Mol; 4.13 Eq.) of zinc dust 
(Fluka 96454} is added, followed by 10 crystals of iodine {Merck p.a. 4761.0100). After 
stimng for 20 h at SCC, the grey suspen^n is filtered over HYFLO (Hyflo Super Cei®; 
Fluka), washed wHh few ethanol and diluted with 800 mL of water. The mixture is extracted 
with tert-butylmethyl ether, the organic layer washed with brine, dried (IMa2S04), filtered and 
evaporated under reduced pressure at 40°C to obtain 2-chloro-4-methyl-pyrimidine as beige 
cfystals. 

Title compound: m.p.: 44-47°C; single peak at t^- 2.92 min (System 1); Rf » 0.5 (ethyl 
acetate). 

Step 1.2: 1-f4-Chloro-phenvlV-2-f2-chloro-Dvrimidin-4-vlVethanone 
To the solution of 19 mL (38 mMol) of LDA (Lithiumdiisopropylamide) (~2 M in THF/heptan 
/ethylbenzene; FLUKA pract 62491) at -74 "C, under a flow of Argon, is added dropwise a 
solufion of 2-chloro-4-methyl-pyrimldine (4.11 g; 32 mMol) in 20 mL of THF abs. After stining 
the beige solution at -74''C for 3 h, 7.01 g (38 mMol) of ethyM-chlorobenzoate 
(LANCASTER 1407) is added within 30 min. The reaction is continued for 21 h, allowing 
temperature to reach rL 100 mL of water is added slowly followed by extraction with ethyl 
acetate. The combined oi^anic layers are washed with water, dried (Na2S04) and filtered. 
After removal of the solvent under reduced pressure, crude product is obtained. The crude 
product Is suspended In ethyl acetate/hexanes (1:2). After filtering off and drying at GO^C, the 
orange crystals are recrystallized from metfianol to obtain pure, yeltowish 1-(4-chk>ro- 
phenyi)-2-(2-chk>ro-pyrimidin-4-^)-ethanone. 

THte compound: m.p.: 145-146"C; ES-MS: 267 [M+H]*; single peak at 1;,= 6.33 min (System 

step 1.3: 2-Chloro^f3-f4-chloro-phenvl)-1H- Dvrazol-4-vn-Dvrimidine 

3.67 g (13.74 mMol) of 1-(4-Chloro-phenyl)-2-(2-chloro-pyrimidin-4-yl)-ethanone is 

suspended in 91.6 mL (50 Eq.) of N,N-dimethylfonnamid-dimethylacetal (Fluka puriss. 

40271) and stirred for 2 h at lOO'C. The daric brownish solution is freed from solvent under 

h'^ vacuum at 30'C. The crude product, (Z)-1-(4-chk)ro-phenyl)-2-(2-chloro-pyrimidin-4-yl)- 

3-dimethylamino-propenone, is used for the next step without purification. 

To the soiutkMi of 5.42 g (14.2 mMol) of (Z)-1-(4-chloro-phenyl)-2-(2-chloro-pyrimidin-4-yl)-3- 

cfimethylamino-propenone in 30 mL of ethanol 0.785 g (0.763 mL; 15.69 mMol, 1 .1 Eq.) of 
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hyrazine monohydrate (Fluka 53850) is added at rt. After stirring 45 min at rt, the yellow 
crystals are filtered off, washed with ethanol and dried at GO'C under vacuum. The crude 
product is purified by recrystallization firom methanol to obtain 2-chloro-4-[3-(4-chloro- 
phenyt)-1 H-pyrazoi-4-yl]-pyrimidin6 as s^htly yellowish crystals. 
TTUe compound: m.p.: 246-247'C (decomposition temperature); ES-MS: 289 [I\4■|-H]^' single 
peak at t^s 5.81 mIn (System 1); Ft -02 (CHaClj/MeOH 95:5). 

Example 2: f4-f3-f4-Chloro-Dhenvn-1H-pvrazol-4-vn-DVrimidin-2-vB-r4-f2-di methvl-amino- * 
ethoxvV-phenviyamine 

The title compound is prepared as desoflbed in Example 1 using 4-(2-dimethylamino- 
ethoxy)-phenyiamine. 

4-(2-Dlmethylamino-ethoxy>-phenylamine Is prepared In 3 steps from p-nitrophenol: 
SteoA: To the solution of 27.83 g (0.2 Mol) of 4-nitro-phenol (Fluka 73560) in 420 mL of 
acetone is added 55.28 g (0.4 Mol) of potassium cartsonate, 143.42 g (1 Mol) of 1-bromo-2- 
chloro-ethane, 0.55 g (0.0033 Mol) of potassium iodide and 0.28 g (0.00087 Mol) of 
tetrabutyl-ammonium bromkJe (Fluka 86860). The resulting suspenston is refiuxedfor 67 h. 
After removing the solvent under reduced pressure, the residue is taken up into ethyl acetate 
and washed with water. The combined organic layers are dried (Na2S04), filt^ed and 
concentrated under reduced pressure. After trituration of the reskiue with ligroin, the crystals 
are filtered off to obtain 1-(2-diloro-eth(B(y)-4-nitro-benzene. 

Step B: 36 g (0.178 Mol) of 1-(2-Chloro^thoxy)-4-nltro-benzene Is dissolved in 360 mL of 
ethanol and subjected to catalytic hydrafion at rt using Pt02 (1.5 g) as catalyst The resulting 
suspension is diluted with CH2CI2, filtered, and concentrated to approx. 150 mL. After cooling 
to O'C the crystals are filtered off, washed and dried at 60'C under vacuum to obtain 4-(2- 
chloro-ethoxy)-phenylamine. Title compound: m.p.: 87-91 "C; ES-MS: 172 [M+H]*; single 
peak at t^* 2.73 min (System 1 ). 

Step C: 11.15 g (0.065 Mol) of 4-(2-Chk)ro-ethoxy)-phenylamlne is suspended In 150 mL 
(1.18 Mol) of dimethylamine (40% in water; Fluka 38940) and heated under stining in a steel 
pressure reactor at 4 bar for 21 h. After cooling the reaction mixture is diluted with 1 50 mL of 
2N NaOH and extracted with ethyl acetete. The combined organic layers are washed with 
water, dried (Na2S04), filtered and evaporated under reduced pressure to obtain 4-(2- 
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dimethylamino-ethoxy)-phenylamlne. Titie compound: ES-MS: 181 [M+HJ*; single peak at 
1.10 rron (System 1). 

Example 3: f443-f4-Chtoro-DhenviV1H-Dvra2ol-4-vnHJVrimldin-2-vlvr4-^2 
ethoxvVirfienvn-amlne 

The title compound Is prepared.as described In Example 1 using 4-(2-diethylamino-ethoxy)- 
phenyiamine. 

4-(2-[Sethylamino-etiioxy)-phenylamine is prepared as follows: 

SteoA: To ttie solution (rf 8.0 g (51 mMol) of l-chloro-4-nitrobenzene and 6.0 g (6.8 mL; 51 
mMol) of 2-dlethylamino-ethanol in 50 mL of DMF at O'C is added 2.7 g of NaH portionwise 
over 2 h. After stirring anotlier iiour at rt, the reaction mixture Is poured onto 300 mL of water 
and stirred. After filtering off some caTStalline product, the aqeous layers are extracted with 
ethyl acetate. The combined organic layers are dried and evaporated to obtain diethyl-[2-(4- 
nltro-phenoxy)-ethyll-amlne. Title compound: ES-fc4S: 239 [M+HJ*; single peak attR= 5.1 min 
(System 2). 

Step B: 10 g (42 mMol) of Diethyl-{2-(4-nitF0-phenoxy)-ethyi]-amine is dissolved in 100 mL of 
ethanol and subjected to catalyse hydration at rt u^g 894 mg of Pd/C. After filtration trough 
HYFLO and removal of the solvent under reduced fHressure. the crude product is purified by 
bulb-to-bulb distillation (140*C) to obtain 4-(2-diettiylamino-ettioxy)-phenyiamine. Titie 
compound: ES-1\4S: 209 {tJMil *: single peak at t^= 2.3 min (System 2). 

Example 4: f4-r3-f4-Chloro-DhenvlV1H-pvra2ol-4-vn-Dvrimidin-2-vlvr4-r2-morDholin-4-vi- 
ethoxyVohenvri-amine 

The titie compound is prepared as described in Example 1 using 4-(2-moipholin-4-yl- 
ettio]^H>henyiamine. 

4-(2-Morpholin-4-yl-etiioxy)-phenylamine is prepared as follows: 
Step A: To ttie solution of 8.0 g (51 mMol) of 1-chk>ro-4-nitrobenzene and 6.7 g (6.3 mL; 51 
mMol) of N-hydroxyetfiyl-morpholine in 50 mL of DMF at O'C is added 2.7 g of Nal-I 
portionwise over 2.5 h. After stining anotiier hour at rt, ttie reaction mixture is poured onto 
200 mL of water and stin^d. The precipitated crystals are filtered and dried at eO'C under 
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vacuum to obtain 4-[2-(4-nitro-phenoxy)-ethyl]-morphollne. Title compound: ES-MS: 253 
[M+H]^: single peak at tfe 4.8 min (System 2). 

Step B: 8.1 g (32 mMol) of 4-[2-(4-Nttro-phenoxy)-ethyl]-morpholine is dissolved in 100 mL of 
ethanol and subjected to catalytic hydration at it using 681 mg of Pd/C. After filtration trough 
i^FLO and removal of the solvent under reduced pressure, the crude product Is purified by 
bulb-to-bulb distillation (0.13 mban 200'C) to obtain 4-(2-morphonn-4-yi-ethoxy)- 
phenylamine. Title compound: ES-MS: 223 \M+Hi*; single peak at 3 min (System 2). 

Example 5: m3-f3-Chloro-phenvlV1H-Dvrazol-4-vn-pvrimidin-2-vll-r4-r2-dimethvlamino- 
ethoxvVphenvn-amine 

The title compound is prepared as described in Example 1 using 3-chloro-benzoic acid ethyl 
ester and 4-(2-dimethylamino-ethoxy)-phenylamine (see Exam[Ae 2). 

3-Chloro-benzoic add ethyl ester is prepared from 3-chloix>-benzo'ic add using a standard 
protocol with ethanol/i-l2S04 according to L-F. Tietze & T. Eicher, Reactions and Syntheses 
in the Organic Chemistry Laboratory; University Sdence Boolts, Mill Valley. CA. 1989). Title 
compound: single peak at Ir- 7.29 min (System 1). 

Example 6: M-r3-f3-Chloro-phenvlV1H-pvrazol-4-vll-pvrimkfin-2-MK4-f2Hfnoroholin^ 
ethoxvVphenvn-amine 

The title compound is prepared as described In Example 1 using 3-chloro-benzolc acid ethyl 
ester (see Example 5) and 4-(2-morpholin-4-yl-ethoxy)-phenylamine (see Example 4). 

Example 7: m3-f3-Chloro-phenvlV1H-pvrazol-4-vn-pvrimkiin-2-vn-r4-r2-diethvlamino- 
ethoxvVphenvlT-amine 

The title compound is prepared as described in Example 1 using 3-chloro-benzoic acid ethyl 
ester (see Example 5) and 4-(2-diethylamino-ethoxy)-phenylamine (see Example 3). 

Example 8: M-r3-f3-Chtoro-phenviV1H-pvrazol-4-vn-pvrimidin-2-vlR4^r4-methvl-piperazin-1- 
VIVDhenvn-amine 

The title compound is prepared as described in Example 1 using 3-chloro-benzoic acid ethyl 
ester (see Example 5). 
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Example 9: l443-^4-MethoxvH3henvn-1H-pvrazol-4-vn'Dvrimldin-2-vl^^^ 
1-vlVphenvn-aTTOne 

The title compound is prepared as described in Example 1 using 4-methoxy-benzoic acid 
ethyl ester (Aldrich W24.20(M). 

Example 10: M43«f4"Methoxv>DhenvlV1H>pvrazol-4-vn-Pvrimldirv2-v^^ 
ethoxvVphenvn-amine 

The title compound is prepared as described in Example 1 using 4-methoxy-benzoic acid 
ethyl ester (Aldrich W24,20(M) and 4-(2-morpholin-4-yl-ethoxy)-phenylamin6 (see Example 
4). 

Example 11: l443-f4"Ethvl-phenvlV1H'PvrazDl"4-vll"Pvrimidin-2"VlM4-(4"^ 
vlVphenvn-amine 

The title compound is prepared as described in Example 1 using 4^thyl-benzoic acid ethyl 
ester. 

4-Ethyl-benzoic acid ethyl ester is prepared from 4-ethyl-benzoic acid using a standard 
protocol with ethanol/H2S04 according to L-F. Tietze & T. Eicher, Reactions and Syntheses 
in the Organic Chemistry laboratory; University Science Bool^s, Mill Valley, CA, 1989). Title 
compound: b.p. 132''C (12 mm Hg); single peak at tp= 7.51 min (System 1). 

Example 12: f442-Diethvlamino-^thoxvVi)henvn44"r3-^4-^thvl"PhenviV1H-Pvrazol-^ 

PVrimidin-2-vl)-amine 

The title compound is prepared as described in Example 1 using 4-ethyl-benzoic acid ethyl 
ester (see Example 11) and 4"(2-diethyldmino-ethoxy)-phenyiamine (see Example 3). 

Example 13: r4^2-Diethviamino-ethoxvVphenvlH4>r3-f4"methoxv-phenvlV1 H-pvrazol-4-vl1- 
Pvrimldin-2-vl)-amine 

The title compound is prepared as described in Example 1 using 4-methoxy-benzoic acid 
ethyl ester (Aldrich W24,20CM) and 4-(2<liethylamino-ethoxy)-phenylamine (see Example 
3). 

Example 14: r4-f2>Diethvlamino-ethoxvk)henvlK4>r3-(3-methoxv-phenvlV1H-Pvrazol-^ 
Pvrimidin-2-vt^amine 
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The title compound Is prepared as described In Example 1 using 3-methoxy-benzolc acid 
ethyl ester and 4-(2-dieth^mino-ethoxy)-phenyiamine (see Brample 3). 

3-Methoxy-benzoic acid ethyl ester is prepared from Snmethoxy-lDenzoic acid using a 
standard protocol with ethanol/H2S04 according to L-F. Tietze & T. Bcher, Reactions and 
Syntheses in the Organic Chemistry Latwratory; University Science Books, Mill Valley. CA. 
1989). Title compound: b.p. 151'C (25 mm Hg); single peak at ^= 6.51 min (System 1). 

ExamDle15:l4-r3-f3-Methoxv-DhenvlV1H-Dvrazol-4-vn-Dvrimldln-2-vn-r4-f2-moroholln-4-vl- 
ethoxvVphenvn-amlne 

The title compound Is prepared as described In Example 1 using 3-methoxy-benzolc acid 
ethyl ester (see Example 14) and 4-(2-morpholin-4-yl-ethoxy)-phenylamlne (see Example 4). 

Example 16: f4-r3-r3-Methoxv-DhenvlMH-pvrazoi-4-vn-Dvrimldin-2-vB-r4-f4-methvl- 
piperazin-l -vl Vphenvll-amine 

The title compound Is prepared as described In Example 1 using 3-methoxy-benzolc acid 
ethyl ester (see Example 14). 

Example 17: r4-f2-Dimethvlamino-ethoxvVphenvlH4-T3-f4-ethvi-DhenviV1H-Dvrazol-4-vn- 
pvrimldln-2-vl)-amlne 

The title compound Is prepared as described In Example 1 using 4-ethyi-benzolc add ethyl 
ester (see Example 11) and 4-(2-dimethylamlno-ethoxy)-phenylamine (see Example 2). 

Example 18: ^4-^4-Methv^piDerazln-1-vlVphenvi144-f3-m-tolvi-1l4^BV^azol-4-vlVpvrimldin-2- 
vlT-amine 

The title compound Is prepared as described In Example 1 using ethyl-3-methylbenzoate 
(Aldrich 25,305-7). 

Example 19: f4-r2-Diethvlamino-ethoxvVphenvn-r4-(3-m-tolvl-1 H-Dvrazol-4-vl)-p vrimidin-2-vl1- 
amine 

The title compound Is prepared as described in Example 1 using ethyl-3-methylbenzoate 
(Aldrich 25,305-7) and 4-(2-diethylamino-ethoxy)-phenylamlne (see Example 3). 
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Examole 20: f4-f 2-Dlmethvlamino-ethoxvVDhenvn-f4-f3-m-tolvM H-Dvrazol-4-vl)-Dvrimidin"2- 
vll-amine 

The title compound is prepared as described in Example 1 using ethyl-3-methylbenzoate 
(Aldrich 25,305-7) and 4-(2-dimethylainino-ethoxy)-phenylaniine (see Examfrie 2). 

Example 21: (4-r3-f3.4-Dicailoro-phenviV1H-Pwa2ol-4-vn-Dvrimidin>2-^^^ 
ethcDcvVDhenvn-amine 

Tiie title compound is prepared as described in Example 1 using ethyl-3»4Hrichlorobenzoate 
and 4-(2-dimethylamino-etlioxy)-phenyiamine (see Example 2). 

Ethyl-3.4Klichlorobenzoate is prepared from 3,4-dichloro-benzoic add using a standard 
protocol ynih ethanol/l-l2S04 according to L.-F. Tietze & T. Eidier, Reactions and Syntheses 
in the Organic Chemistry Laboratory; University Science Booics, Mill Valley, CA, 1989). Title 
compound: m.p.: 40-41 X; single peak at tp= 7.89 min (System 1). 

Example 22: (4-r3-f3,4-Dichloro-phenvlV1IH-Pwazol-4-vll-Pvrimidin-2-vi)-r4^4-meth^^ 
piperazin-1-vlVphenvll-amine 

The title compound is prepared as described in Example 1 using ethyi-3,4Kiichiorobenzoate 
(see Example 21). 

Example 23: (4-f3-f4-Benzvloxv-phenvlV1H-Pvra2oM->vlVpvrimidin-2-viVf4-f2-^ 
ethoxvVphenvlVamine 

The trtle compound is prepared as described in Example 1 using ethyl-4-(benz^oxy)benzoat 
(MAYBRIDGE 03-1741) and 4-(2-dimethylamino-ethoxy)-phenylamine (see Example 2). 

Example 24: 4-f4-(2-r4-f4-Methvl-piperazin-1 -vD-phen vlaminol-pvrimidin-4-vM H-Pvra2ol-3- 
vIVphenol 

The title compound is prepared as described in Example 1 using ethyl-4-(benzyloxy)benzoat 
(IVIAYBRIDGE 03-1741). The tiUe compound is isolated as a side product due to the loss of 
the benzyl group. 



Example 25: r4-f4-Methvi-piperazin-1-vlVphenvll-r4-{3-p-tolvl-1 H-pvrazoi-4-viVpvrimidin-2-vl1- 
amine 
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The title compound is prepared as described in Example 1 using ethyl-p-toluate (Fluka 
89909). 

Example 26: f4-f2-Dimethv^amin(>^ethoxvV^)henv^-r4-(3-D-tDM-1H-Dv^azol-4-^^^ 
vn-amine 

The title compound is prepared as described in Example 1 using ethyl-4-methylbenzoate 
(see Example 25) and 4-(2-dimethylamino-ethoxy)-phenylamine (see Example 2). 

Example 27: f4-r3-(4-Chlo ro-phenvl)-1H-Dvrazol^vlT-Dvrinildin-2-vlvr3-flHmethvl<^ 
vImethoxvVphenvll-amine 

Tiie title compound is prepared as described in Example 1 using [3-(1-methyi-piperidin-4- 
ylmetho;^)-piienyi]-cari3amic add tert-butyl ester. 

[3-(1-Methyl-piperidin-4-ylmetlK)xy)-phenyI]-carbamic add tert-butyl ester is prepared as 
follows: 

To the solution of 3.04 g (14.51 mMol; 1.25 Eq.) of 3-N-BOC-Aminophenol and 3.81 g (14.51 
mMol; 1.25 Eq.) of triphenylphosphin (Aldrich T8,440-9) under Argon in 30 mL of THF at 
lOX is added dropwise a solution of 2.26 mL (14.51 mMol) of dietiiyl-azodicarboxylate 
(95%; Fluka 1 1624) in 6 mL of THF abs. After stirring for 10 mln under ice cooling, a solution 
of 1.5 g (1 1.61 mMol; 1 Eq.) of l-methyl-4-piperidinemettTanol (Chem Pacific; 33077*) in 6 
mL of THF abs. is added and kept for 20 min at 10'C. After 15 h at rt, the solvent is removed 
under reduced pressure and the reaction mixture is purified 1^ column chromatography over 
silica gel [S160 (0,040-0,063mm) Merck], eluting with methylenchlorid/methanol/NHa (25% 
aqua) 70:10:0.8 to obtain [3-(1-methyl-plperidln-4-yimethoxy)-phenyQ-carbamlc acid tert-butyl 
ester. Trtle compound; ES-MS: 321.1 [M+H]*; single peak at tR= 4.63 mln (System 1 ). 
* 1-Methyl-4-piperidinemethanol can alternatively be prepared from piperidin-4-yl-methanol and 
formafclehyde (36% In water) under reductive conditions (Hz/RaNi in CH3OH) at rt 

Example 28: M-fS-M-Chloro-phenvlVI H-Dvra2ol-4-vn-Pvrinnidin-2-vlW4-M-mettivl-p|peridin-4- 
vlmetiioxvVDhenvll-amine 

The titie compound is prepared as described In Example 1 using [4-(1-metiiyl-piperidin-4- 
ylmethoxy)-phenyl]-cart}amic add tert-butyl ester. 
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[4-(1-MethyI-piperidin-4-yImethoxy)-phenyl]-carbamlc acid tert-butyl ester is prepared as 
described for [3-(1-methyl-piperidin-4-ylmetlioxy)-plienyil-carbamic add tert-butyl ester (see 
Example 27) using 4-N-BO(>Aminophenoi (AstaTech; B56686). Title compound: ES-MS: 
321.1 [M+H]*: single peak at tj,s 4.55 min (System 1). 

Example 29: f4-r3-f4-ChloroH3henvlV1H-Pvrazol-4-vn-Dvrimidin-2-vlH3-(4-methvl-D 
1-vlVphenvn-amine 

The title compound is prepared as described in Example 1 using 3-(4-methyl-piperazin-1-yl)- 
phenylamine. 

3-(4-Methyl-piperazin-1-yl)-phenylamine is prepared as described for4-(4-metliyl-piperazin- 

1-yl)-plienylamlne (see Example 1) using 3-bromo-phenylamine. 

Trtle compound: ES-MS: 192.0 [M+Hl*; single peak att^= 1.14 min (System 1). 

Examole 30: 4-f4-f3-f4-ChlorD-DhenvMH-pvrazol-4-vn-pvrimidin-2-vlaminoV-benzoic acid 
The title compound is prepared as descnljed in Example 1 using 4-aminobenzoic acid (Ruka 
06930). 

Example 31: f4-f4-r3-f4-Chloro-phenvlV1H-Pvra2ol^vn-Pvrimidin-2-vlaminol-phenvlW4- 
methvl-piperaa'n-1 -vIVmethanone 

To the suspension of 600 mg (1 .53 mMol; 1 Eq.) of 4-{4-[3-(4-chtoro-phenyi)-1 H-pyra2ol-4- 
yl)-pyi1niidin-2-ylamino}-benzoic acid (Example 30) in 5 mL of DMF at rt is added 186 mg 
(202 pL: 1.83 mMol; 1.2 Eq.) of N-methylmorpholine ( Ruka 67869); 677 mg (1.53 mMol; 1 
Eq.) of BOP (Ruka 12802) and 153 mg (170 ^L: 1.53 mMol; 1 Eq.) of N-methylpiperazine 
(Ruka 68810). After 2 h at rt, the yellow solution is treated with 50 mL of NaHCOa satd. 
solution and extracted with e%l acetate. The combined organic layers are washed with 
water, dried (Na2S04). filtered and concentrated under reduced pressure to approx. 10 mL 
The precipitated crystals are collected, washed with a little ethyl acetate and dried at 60'*C 
under vacuum to obUiin (4-{4-[3-(4-chloro-phenyi)-1H-pyrazol-4-yl]-pyrimidin-2-ylamino}- 
|tfienyl)-(4-methyi-piperadn-1 -yl)-methanone. 

Example 32: l4-r3-f4-Chloro-phenvlV1H-pvrazol-4-vn-pvrimidin-2-vlV44-r4-methvl-p|perazin- 
1-vlmethvlk)henvll-amine 
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To the suspension of 96 mg (2.53 mMoI; 4 Eq.) of lithium aluminum hydride (Fluka 62420) in 
20 mL of THF abs. under Argon at rt is added slowly within 1 0 min 300 mg (0.633 mMol) of 
(4-{4-[3-(4-chloro-phenyl)-1IH-pyra2ol-4-yq-pyrimidirv2-ylamlno)-phenylH4-methyl-^ 
1-yl)-methanone (see Example 31) as a solid; under vigorous foaming. After slining for 2.5 h 
at rt, the suspension is cooled to 0°C and treated dropwise with 20 mL of water. After diluting 
further with 50 mL of water, the suspension is extracted with ethyl acetate. The combined 
organic laiyers are washed with water, dried (Na2S04), filtered and concentrated under 
reduced pressure. The crude product is purified over silica gel, eluting with CHaCla/CHaOIH 
(4:1) followed by trituration in diethyl ether to obtain {4-{3-(4-chloro-phenyl)-1H-pyrazol-4-yl]- 
pyrimidirv-2-yl)-[4-(4-methyl-plpera2in-1-ylmethyl)-phenyll-amlne. 



General ^thetic Scheme 2: 




Step33.1 Step33.2 



HjN-NHi'HjO 




Bampleaa Step33^ 
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Example 33: (4-f3-f2.4-Dichloro-DhenvlV1 H-Dvrazol-4-vn-Dvrimidin-2-vn-(3.4.5-trimethoxv- 
phenvlVamine 

{4-[3-(^4-Dichlon)-phenyt)-1H-pyrazDl-4-yq-pyrimidin-2-ylH3A5-trime 

is synfiiesized from 4-p-(2,4-di(^loro-phenyl)-1H-pyrazol-4-^2Hnethanesulfonyi^ 

in analogy to a iiterature procedure (Klufdilco et a!., Joumai of l\^icinal Ciiemistry, 1 998, 

Vol. 41. No. 17. 3276-3292) using 3.4,5-trimeflioxyaniline (Fluica 92129) and giadai HOAc. 

Step 33.1: 2.4-DlchiorD-N-metl'K)xv^4-methvi-benzamide 

Tlie title compound is prepared in analogy to a standard protocol using 2,4-dichloro-benzoyl 
chloride (Aldrich 1 1.193-7) and N-0-dimetliylliydroxylamine HCI (Fluica 40706) in CHzCia 
(Nahm. Steven; Weinreb. Steven M.; Tetrahedron Lett; 1981; 22 (39); 3815-3818). 

Step 33.2: 1-f2.4-Dichioro-phenvi>-2-f2-mett>vlsulfanvl-Pvrimidin-4-vlV-ethanone 
To the solution of 85 ml. of diisopropyiamlne (Ruka 38300) and 2.5 L of THF at -75°C under 
Argon is added 370 mL (0.55 iVIol) of butyl lithium (BuLi; 1.6N in hexanes; Ruka 20160) 
within 1 h. To this is added 71 g (0.5 Mol) of 4-methyl-2-methylsulfanyl-pyrimldine in 250 mL 
of CH2Ci2 at -75''C within 30 min. After this, a solution of 118 g (0.5 Mol) of 2,4-dlchloro-N- 
methoxy-N-methyi-benzamide in 250 mL of CH2Ci2 at -75''C within 30 min followed by letting 
the mixture warm up to rt After completion, the reac^on mixture is poured onto 7 L of NH4CI 
sato. and extracted with ethyl acetate. The combined organic layers are washed with brine, 
dried and evaporated. The mide product is su^nded in hexanes. After filtering off and 
dr^ng 1-(2,4-didik>ro-phenyl)-2-(2-methylsulfanyl-pyrimklin-4-yl)-ethanone is obtained as 
yeltow crystals. Title compound: m.p.: 105-IOrC; ES-MS: 313.0/314.9 lh/M^\ 

4-IMethyl-2-methylsuifanyl-pyr1midine is prepared from 4-methyl-pyrlmidine-2-thiol in analogy 
to a standard protocol using methyliodide (Sfrekowski, L.; Wydra, R. L.; Janda, L.; Harden, 
D. B. J. Org. Chem. (1991), 56(19), 5610-14). Title compound: single peak at 3.94 min 
(System 1); Rr = 0.32 (ethyl acetate / hexane 1:2). 

Step 33.3: 4-r3-f 2.4-Dichloro-phenvi)-1 H-Pvra2ol-4-vn-2-methvlsulfanvl-pvrimidlne 
The title compound is prepared friom 1-(2,4-dichloro-phenyl)-2-(2-meth^ulfanyl-pyrimidin-4- 
yl)-ethanone as described in Exampte 1, Step 1.3. using N.N-dimethylfonfnamid- 
dimethylacetal and hydrazine monohydrate. Trtte compound: m.p.: 218-219''C; single peak at 
6.07 rrtn (System 1). 
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Step 33.4: 4-f3-(2.4-Dichloro-DhenvlV1 H-Dvrazol-4-vn-2-methanesulfonvl-pvrimidine 
The title compound is prepared from 4-[3-{2,4-dichloro-phenyl)-1 H-pyrazoI-4-yl]-2- 
methylsulfanyl-pyrimidine in analogy to a literatine procedure (Klutchko et al.. Journal of 
Medicinal Chemistry, 1998. Vol. 41 , No. 17. 3276-3292) using m-CPBA (Ruica 25800) in 
CHCb. Titie compound: ES-MS: 368.9 [M+H]*; single peak at t^s 4.98 min (System 1 ); Rf - 
0.38 (ethyl acetate). 

Example 34: W3-r2.4-Dichloro-phenvlV1H-pvrazol-4-vl1-pvrimidin-2-vl)-r4-^4-methvl- 
piperazin-1-vl)-Dhenvn-amine 

The title compound is prepared as described in Example 33 using 4-(4-methyl-piperazin-1-> 
yl)-phenyiamine (see Example 1). 

Example 35: N-f4-f3-f4-Chloro-DhenvlMH-Dvra2Di-4-vn-pvrimidin-2-vl!-N'.N'-dimethvl- 
benzsene-l .3-diam!ne 

The title compound is prepared as described in Example 1 using 3-amino-N,N- 
dimethyianiline dihydrochloride (Fiuka 07765). 

Example 36: (4-r3-f4-Ethox^^DhenvlV1H-pvra2ok4-vnHavrimldin-2-vlV-f4-f4-methvl -Dlcerazin- 
1-vlVphenvn-amine 

The title compound is prepared as described in Example 33 using ethyM-ethoxybenzbate 
97% (ACROS 346590250) and 4-(4-methyl-piperazin-1-yl)-phenylamlne (see Example 1). 

Example 37: (4-r3-f4-Ethoxv-phenvlV1 H-pvrazoM-vn-pvrimidin-2-vn-(3.4.5-trimethoxv- 
phenvD-amine 

The title compound is prepared as described in Example 33 using 4-ethoxy-benzoic acid 
ethyl ester (ACROS 346590250) and 3,4,5-trimethoxyaniline (Fluka 92129). 



Phvsicochemlcal data : 



Example 


melting point 


HPLC[minl/ 


mass spectra; ESI; 




from / to 


System 


m/z = 


1 


282 


284 


3.45/1 


444.3 [M-HT 


2 


236 


239 


3.48/1 


435IM+H1* 


3 


191 


192 


3.74/1 


4631M+Hr 
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4 


244 


247 


3.53/1 


477 [M+H]" 


5 


182 


183 


3.46/1 


435 [M+H]* 


6 


192 


193 


3.54/1 


477 [M+nr 


7 


179 


181 


3.74/1 


463[M+Hr 


8 


297 


299 


3.43/1 


44eiM+Hr 


9 


273 


277 


3.15/1 


442.0 IM+H]* 


10 


232 


234 


3.23/1 


473.0 [M+Hf 


11 


282 


283 


3.75/1 


457.2 [M+Hr 


12 


206 


207 


4.01/1 


440.2 [M+H]" 


13 






3.44/1 


459.0 [M+Hr 


14 






3.48/1 


459.3 [M+H]* 


15 






3.28/1 


473.2 [M+HJ* 


16 






3.17/1 


442.2 [M+Hr 


17 


242 


244 


3.77/1 


429.1 [M+nr 


18 


280 


282 


3.38/1 


426.1 [M+nr 


19 


181 


182 


3.68/1 


440.2 [M+nr 


20 


206 


207 


3.41 / 1 


415.1 [M+nr 


21 


188 


191 


3.73/1 


469.0 [M+H]* 


22 


300 


307 


3.70/1 


479.9 [M+H]* 


23 


213 


216 


3.63/1 


507.0 [M+nr 


24 


305 


309 


2.40/1 


428.1 [M+H]* 


25 


289 


294 


3.43/1 


426.0 [M+Hf 


26 


251 


259 


3.45/1 


415.1 [M+Hf 


27 


225 


228 


4.15/1 


475.0 [M+nr 


28 


270 


274 


3.73/1 


475.0 [M+H]* 


29 


274 


277 


3.82/1 


446.0 [M+Hf 


30 


342 


349 


4.53/1 


391.9 [M+HJ* 


31 


173 


175 


3.63 /1 


473.9 [M+Hf 


32 


240 


242 


3.41 / 1 


460.0 [M+H]* 


33 


125 


127 


4.96/1 


472.0 [M+nr 


34 


263 


265 


3.52/1 


477.9 [M+Hf 


35 






3.90/1 


391.2 [M+Hf 


36 






3.37/1 


456.2 [M+H]* 


37 


293 


297 


4.71/1 
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Generai synthetic scheme 4: 




Sulfoxide-A and Sulfoxide-B can be prepared in analogy to the preparation of the sulfone of 
Example 33 beginning vnth 4-diloro-3-methoxy-benzoic add and benzo[1,3]dioxole-5- 
carbo)^lic acid (Ruita), respectively, whereby the preparation of 4-chloro-3-methoxy-benzoic 
acid is known in the art (see also 'General synthetic scheme 3'). 

Examole 38: (4-r3-f4-Chtoro-3-methoxvHjhenvlV1H-DvrazDt^vil-Dvrimldin-2-vlW3.4 
trimethoxv^phenvn-amine 

Sulfoxide-A (100 mg, 0.28 mmoles) and the 3.4,5-trimethoxy aniline (S24.9 mg, 2.86 
mmoles) are dissolved in 1 ,4-dioxane (2 mL). The reaction mixture Is stinred at rt for 10 min. 
then BF3-Et20 (0.36 mL. 2.86 mmoles) is added to above mixture dropwise at rt. The yellow 
solution is stirred for 30 min at rt then heated to lOCC overnight. After cooling to rt, the 
reaction is quenched with water. The aqueous phase is extracted with ethyl acetate. The 
combined organic phases are dried over sodium sulfate, concetrated and chromatographed 
on Si02 (50-80% EtOAc/Hexanes) to afford the title compound as a light yellow solid: ES-MS 
468.1428 [M+H]; single peaic at tR= 5.28 min (System 3); Rr = 0.58 (100% EtOAc). 
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Example 39: 3-l4-r3-(4-Chloro-3-hvdroxv-DhenvlV1 H-Dvrazol-4-vn-Dvrimidin-2-vlaminol- 
benzenesulfonamide 

3-{4-[3-(4-Chloro-3-methoxy-phenyl>1H-pyFazol-4-yQ-pyrimidin-2-ylamino}- 
benzenesulfonamide (Example 40) (94 mg, 02057 mmoles) is suspended in CH2Ci2 (20 mL) 
and cooled to -0 ^'C. BBrs (0.5 mL, 1 M in CH2CI2) is added dropwise at -0 °C. After 1 0 min 
Qie suspension is wanned to rt and icept at tiiat temperature ovemigiiL Tlie reac^on is 
quenched with 1 mL of water and the reaction mixture is concentrated. The residue is 
chromatographed on Si02 (3% methanol/CH2Ci2) affording the title compound: ES-MS 443.1 
[M+H]: single pealc at tR - 4.318 min (System 3); Rf = 0.53 (100% EtOAc). 




Sulfoxlde-A Example 40 Example 39 

Example 40: 3-f4-r3-f4-Chloro-3-methoxv-DhenvlV1H-Dvra2ol-4-vn-Dvrimidin-2-vlamino)- 
t)enzenesulfonamide 

Suifoxide-A (200 mg, 0.572 mmoles) and 3-aminobenzenesulfonamide (680 mg, 3.94 
mmoles) are dissolved in 1 ,4-dioxane (6 mL). The reaction mixture is stinred at rt for 5 min, 
then BF3-Et20 (0.72 mL» 5.76 mmoles) is added dropwise at rt The reaction mixture is 
sQnred 10 min at rt. then heated to 100 overnight After cooling to rt the reaction is 
quenched with water and the aqueous phase is extracted with ethyl acetate. The combined 
(wganic phases are dried over sodium sulfate, concentrated and chromatographed on Si02 
(Hnear gradient 50->80% EtOAc in Hexanes) affording the title compound as a light yellow 
solid: ES-MS 457.0869 [M+HJ; single peak at Ir = 4.930 min (System 3); Rf = 0.58 (100% 
EtOAc). 



Examoie 41 : 3-(4-f3-f4-Chlorc^3-methoxv-Dhenvn-1 H-Dvrazol-4-vll-Dvrimldin-2-vlaminoV- 
benzoic acid ethvl ester 
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Sulfoxide-A (50 mg, 0.143 mmoles) and 3-amino-benzoic acid ethyl ester (300 mg, 10.1 
mmoles) are dissolved In 1,4-dloxane (2 mL). The reaction mixture is stirred at rt for 5 min, 
then BF3-Et20 (0.36 mL, 2.86 mmoles) is added to the reaction mixture dropwise at rL The 
reacHon mixture is stirred 10 min at rt tiien heated to 100 ''C overnight After cooling to rt, 
the reaction mixture is diluted with water and a whtte solid precipitated from solution. The 
solid is washed with methanol to give the title compound: ES-MS 450.1350 [M+H]; single 
peak at tR s 6.10 min (System 3). 

Example 42: 3-f4-r3-f4-Chioro-3-hvdroxv-DhenvlV1H-Dvrazol-4-vn-Dvrimldin-2-vlamlnol- 
benzoic add ethvl ester 

3-{4-[3-(4-Chloro-3-methoxy-phenyi)-1H-pyrazol-4-yQ-pyrimldin-2-^amino}-benzoic acid ethyl 
ester (Example 41) (18 mg. 0.04 mmoles) is suspended in CH2CI2 (2 mL) and cooled to -5 
*C. BBra (0.5 mL, 1M in CH2CI2) Is added dropwise at -5 "C. After 10 min the suspension 
turns to a clear brown solution. After 2 h at -5 "C another 0.5 mL of BBrs is added to the 
reaction mixture. Then the reaction mixture Is wanned to rt and kept at that temperature for 
30 min. The reaction is quenched vinth 5 mL water and stinred at rt overnight The reaction 
mixture is extracted with ethyl acetate. The combined organic phases are dried over sodium 
sulfate, concentrated and chromatographed on Si02 (80% EtOAc/iHexanes) affording the 
title compound: ES-MS 436.1178 [M+H]; single peak at tn » 5.579 min (System 3) . 

Example 43: 1-r3-f4-r3-r4-Chloro-3-methoxv-phenvlV1H-Dvrazol-4-vn-Dvrimidin-2-vlaminoV 
DhenviV^flianone 

SulfoxMe-A (50 mg. 0.14 mmoles) and 1-(3-amino-phenyl)-ethanone (300 mg, 2.22 mmoles) 
are dissolved in 1 .4-dk)xane (2 mL). The reaction mixture Is stlned at rt for 5 min, then 
BF3-Et20 (0.36ml, 2.86 mmoles) is added to above mixture dropwise at rt The reaction 
mixture is stined 10 min at rt, then heated to 100 ''C overnight After cooling to rt, the 
reaction mixture Is diluted with Ci-l2Cl2, then washed with water. The organic layer is 
separated and concentrated. The residue is washed with CH2CI2 and MeOH to afford the 
title compound as a solid: ES-MS 420.1232 [M+HJ; single peak at tR = 6.29 min (System 3); 
R,= 0.60 (100% EtOAc). 

Example 44: Benzothiazol-6-vl-(4-r3-f4-chloro-3-methoxv-DhenviV1 H-pvrazol-4-vll-Pvrimidln- 
2-vfl-amine 
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Sulfoxlde-A (100 mg, 0.286 mmoles) and benzothiazol-6-ylamine (430 mg, 2.86 mmoles) are 
dissolved in 1,4-dioxane (2 mL). Ttie reaction mixture is stirred at rt for 10 min, ttien 
BFs'E^O (0.36 mL, 2.86 mmoles) is added dropwise at rt The yellow solution is stinred 10 
min at rt then heated to 1 00 °C overnight. After cooling to rt, the reaction mixture is 
quendied with water. The aqueous phase is retracted with ethyl acetate. The combined 
organic phases are dried over sodium sulfate, concentrated and chromatographed on SiOa 
(linear gradient ^)->80% EtOAc in Hexanes) to obtain the title compound as a light yellow 
product: ES-MS 435.0773 [M+H]: single peak attR^ 5.14 min (System 3); Rf = 0.50 (100% 
EtOAc). 




Example 44 Example 45 



Examote 45: f4-rS-f4-Chloro-3-methoxv-DhenvlV1H-Dvraa)l-4-vn-Dvrimidin-2->^U1-oxo- 
benzotfiiazol-e-vlVamlne 

A solution of OXONE (^KHSOs; 141.4 mg, 0.23 mmoles) in water (2 mL) is added dropwise 
to a suspension of benzothlazol-6-yl-{4-[3-(4-chloro-3-methoxy-phenyl)-1 H-pyrazol-4-yl]- 
pyrimidin-2-yl}-amine (Example 44) (20 mg, 0.046 mmoles) In methanol (2 mL) at rt. After 
stirring overnight at rt the suspension is diluted v\^th water upon which the suspension tums. 
to a dear yellow solution. The reaction mixture is extracted with ethyl acetate. The 
combined organic phases are dried over sodium sulfate, concentrated and chromatographed 
on Si02 (5% MeOH/CHaCIa) to yield the title compound as light yellow solid: ES-MS 
451.0751 [M+HJ; single peak at tR = 4.93 min (System 3). 

Example 46: r4-f3-Benzori .31dioxol-5-vl-1 H-Dvrazol-4-vlVi)vrimidin-2-vlH3.4.5-trimethoxv- 
PhenvlVamine 

Sulfoxide-B (50 mg, 0.1522 mmoles) and 3,4.5-trimethoxy aniline (278.8 mg. 1.522 mmoles) 
are dissolved in 1,4-dioxane (2 mL). The reaction mixture is stin-ed at rt for 10 min, then 
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BFa-EtaO (0.19 mL, 1.522 mmoles) is added dropwise at rt. The reaction mixture is stirred 
10 min at rt, then heated to 100 overnight After cooling to rt the reaction is quenched 
v^th water. The aqueous phase is extracted with ethyl acetate. The combined organic 
phases are dried over sodium sulfate, concetrated and diromatographed on S\Oz (linear 
gradient 50->80% EtOAc in Hexanes) affording the title compound as a light yellow solid: 
ES-IVIS 448.1608 [M+H]; single peak at Ir = 4.579 min (System 3); Rf = 0.58 (100% EtOAc). 



Example 47: 3-r4-f3-Benzof1.31dioxol-5-vl-1IH-Dvrazol-4-'VlVpvrimidin-2-vlamino1"benzoic acid 
tert-butvl ester 

Sulfoxide-B (206.6 mg, 0.63 mmol) and t-butyl-3-amino benzoate (370.5 mg, 1.92 mmol) are 
dissolved in THF (30 mL), The reaction mixture is stirred at rt and BFa-etherate (0.2 mL, 
1 .58 mmol) is added. After 4 days at 80-100 °C more BFa-etherate (0.1 mL, 0.79 mmol) is 
added. The reaction mixture is heated for 1 h at 100 °C, cooled to rt, and poured over 
saturated NaCI (aq.). The crude product is extracted with EtOAc and the combined organic 
layers are dried over MgS04, filtered, concentrated, chromatographed on SiOz (0.5-5% 
MeOH/CH2Cl2), and recrystailized (THF/Hexane) to yield the title compound as an off-white 
son* TOF-MS 458.1791 (M+H*); single peak at tp = 17.077 min (System 5); Rf = 0.5 (10% 
MeOH. 1% NH4OH in CH2CI2). 

Example 48: 3-r4-Q-Benzori .31dioxol"5-vl-1 H-PvrazoM-vl Vpvrimidin-2-vlaminol- 
benzenesulfonamide 

To SuHbxide-B (378 mg, 1.15 mmol) and 3-amino-benzenesuifonamide (992 mg, 5.76 mmol) 
in 1,4-dioxane is added BFa-etherate (364 ^L, 2.88 mmol). The reaction mixture is refluxed 
for 16 h at 100 ''C, cooled to rt, and concentrated under reduced pressure. The residue is 
mixed with a minimum amount of water and extracted with EtOAc. The combined extracts 




Example 46 



Sulfbxide-B 
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are dried over MgS04, filtered, and concentrated. Hie residue is cliromatographed on SiOa 
(2^% MeOH/CH^^ to yield an orange scM. The orange solid is dissolved in MeOH and a 
predpitate is fonned upon standing. The mixture is filtered to give the title compound as a 
beige solid: ES-i\flS 437 (M+H*); single peak at Ir = 17.8 min (System 4); Rf = 0.2 (1 :20, 
MeOH/CHzCla. foHowed by 1:10. MeOH/CHsdz). 

Example 49: r4-f3-Ben2ori.31diaxol-5-vl-1H-DviazoM-vlVHavrimldin-2-vn-r3-methvlsulfanvl- 
DhenvlV-amine 

n-Butyl lithium (1.6 M in hexane, 2.28 mL, 3.65 mmol) is dropwise added to 3- 
(methylthlo)aniline (0.58 mL, 3.69 mmol) in THF (anhydrous, 10 mL) at -78 °C and stinned for 
1 h. Sulfoxide-B (404.2 mg, 1.23 mmol) in THF (anhydrous, 20 mL) is added. The reaction 
mixture is allowed to wann to rt, stin'ed for 41 h, and quenched vMth H2O. The crude product 
is extracted with EtOAc. The organic layer is washed with saturated NaCI (aq.), dried over 
iVIgS04, filtered, concentrated, and chromatographed on Si02 (linear gradient 50->60% 
EtOAc in Hexane) to obtain the title compound as an off-white solid: ES-MS 404.3 (M+H)*; 
single peaic at tR = 16.264 min (System 5); = 0.17 (50% EtOAc/Hexane). 

Example 50: f4-r3-f2.3-Dimethvl-DhenviV1H-Pvrazol-4-vn-Dvrimidin-2-vn-r4-f4-methvl- 
piperazin-1-vlV-phenvn-amine 

The title compoimd is prepared as described in Example 33 using 2.3-dimethyl-benzolc acid 
ethyl ester. 

2.3-Dimethylbenzoic add ethyl ester Is prepared from 2,3-dimethylbenzoiG add (98% 
Lancaster) as described in Example 5. 

Example 51 : l4-f3-(2.3-Dimethvl-phenvn-1 H-Pvrazol-4-vn-pvrimidin-2-vlM3.4.5-trimethoxv- 
phenvD-amine 

The title compound Is prepared as described in Example 33 using 2,3-dimethyl-benzoic acid 
ethyl ester (see Example 50) and 3,4,5-trimethoxypheriylamine. 

Example 52: f4-f3-(2-Chloro-DhenvlV1 H-pvra2ol-4-vn-Pvrimidin-2-vlK4-f4-methvl-DiDerazin- 
1-vl)-phenvl]-amine 

The title compoimd is prepared as described in Example 33 using ethyl 2-chlorobenroate 
(98% Lancaster). 
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Example 53: (4-r3-f2-ChloroH3henvlV1HH3vrazol-4-vll-p>mmldin-2-v^^ 
phenvD-amine 

The title compound is prepared as described in Example 33 using ethyl 2-chlorobenzoate 
(98% Lancaster) and 3,4,&4rimethoxyphenylamine. 

General Synthetic Scheme 5: 




Examole 54: (4-ri-(2-Dimethvlamino-ethvlV5-p-tolvl-1H-Dvrazol-4-^pvrimidin-2-vlVF4^ 
methvl-piDerazin-l -vl Vphenvll-amine 

To the suspension of 90 mg (0.21 1 mMol) of [4-(4-methyl-piperazin-1-yl)-phenylH4-(3-p- 
tolyHH-pyrazol-4-yl)-pyrimldin-2-yl]-amlne (Example 25) in 4.5 mL of THF is added 38 mg 
(0.426 mMol) of 2-dlmethylamino-ethanol (Fluka) and 122 mg (0.465 mMol) of 
triphenylphosphlne (Fluka). The yellowish suspension is cooled to 0^*0 and treated with 81 
mg (0.465 mMol) of DEAD*. The mixture is stirred without cooling for 17 h, followed by 
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heating for 24 h at 60°C. After cooling to li, the reaction mixture is filtered and washed with 5 
nf\L of THF. The filtrate is concentrated under reduced pressure and the crude product is 
purified by repeated chromatography on silica gel. eluting with CH2Cl2/MeOH (9:1) and 
CHaCb/MeOH/HaO 70:30:5 to obtain the title compound as beige crystals. 
* Literature: Mitsunobu, Oyo; Synthesis 1981, p. 1-27. 

Example 55: f4-ri-f2-Dlnfiethvlamino-ethvlV3-p-tolvl-1H-Dvrazol^ 
methvl-DiDerazln-1 -vl Vphenvll-amine 

The title compound is prepared as described in Example 54 and isolated from the same 
reaction mixture. 

General Synthetic Scheme 6: 




Example 57 
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Examole 56: (4-r5-f 2.4-Dlchloro-DhenvlV-l -methvH H-Dvrazol-4->^-Dvrimidin-2-vlW3.4- 

dimethoxv-phenvlVamine 

The title compound is prepared as described in Example 1 but using 2-chloro-4-[5-(2,4- 
dicdiloroi>henyl)-lHnnethyl-1H-pyrazol-4-yl]-pyrimidine and 3,4-dimetho)^-phenylannlne. 

2-Chloro-4-[5-(2,4-didiloro-phenyl)-1-methyl-1H-pyrazol-4-yq-pyrimldlne: 
To the solution of 1 g (3.07 mMd) of 2-chloro-4-(3-(2,4-dlchloro-phenyl)-1 H-pyiazol-4-yl]- 
pyrimidine in 10 mL of DMF is added 0.467 g (3.38 mMol) of potassium carbonate at rt under 
an atmosphere of Aigon. After stirring for 30 min, 1.15 mL (18.42 mMol) of methyl Iodide is 
added. After completion of the reaction (28 h), the mixture is poured onto 100 mL of water, 
and odracted repeatedly virith ethyl acetate. The combined organic layers are washed with 
NaHCOs, water, brine, dried (Na2S04), filtered and concentrated under reduced pressure. 
The crude product is purified twice over silica gel, eluting vAVt\ ethyl acetate / hexanes (1 :1 ) 
and CH2Cl2/MeOH (99:1) to obtain the title compound as orange crystals; m.p. 122-125°C; 
TLC (silica gel) Rp 0.1 9 (CHzCIa/ MeOH 99:1 ). 

2-Chloro-4-[3-(2,4-dlchloro-phenyl>-1H-pyrazol-4-yll-pyrimidine is prepared as described in 
Example 1 using 2,4-dichloro-benzoic add ethyl ester m.p. 83-90''C; TLC (silica gel) IRp 
0.28 (ethyl acetate /hexane 1:1). 

Example 57: f 4-r3-(2.4-Dichloro-phenvlV1-methv^1H-DNTO20l-4-vn-Dvrimidin-2-v^^ 
dimethoxv-DhenvlVamine 

The title compound is prepared as described in Example 1 but using 2-chloro-4-[3-(2,4- 
dlchloro-phenyl)-1-methyl-1H-pyra2ol-4-yll-pyrimldine and 3,4-dlmethoxy-phenylamine. 

2-Ch!oro-4-[3-(2,4-dichloro-phenyl>.1-methyl-1H-pyrazol-4-yll-pyrimidine: 
The title compound is prepared as described in Example 56 for 2-chloro-4-[5-(2,4-dichioro- 
phenyl)-1-methyl-1H-pyrazol-4-yl]-pyrimIdine and isolated from the same reaction mixture as 
yellow-orange crystals; m.p. 165-166°C; TLC (silica gel) Rr= 0.38 (CH2CI2/ MeOH 99:1). 

Example 58: 4-r4-f3-p-Tolvl-1H-pvrazoi-4-vn-pvrimidin-2-vlaminol-benzoic acid 

The title compound is prepared as described in Example 30 using 4-methyi-benzoic acid 

ethyl ester. 
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Example 59: f4-Methvl<aiDera2in-1-vlM4-r4- (3-<)-tolvl-1H-Dvrazol-4-vlV^^ 
phenvft-methanone 

The title compound is prepared as described In Example 31 using 4-{4-(3-p-tolyl-1H-pyrazol- 
4-yi)Tpyrlmidin-2-ylamino]-benzoic add (Example 58). 

Example 60: r4-f4-l\/!ethvl-plD era2in-1-vlmethvlVDhenvlH4-f3-D-tolvl-1H-Dvrazol-4.vl)- 
PVrimidin-2-vtl-amlne 

Tiie titi© compound Is prepared as descn*bed in Exarhple 32 using (4-meaiyl-pipera2in-1-yl)- 
{4^4K3-p-toly|.1H-pyrazol-4-yl)i>yrimldln-2-ylamlnol-ph (Example 59). 

Example 61 : f443-f4-Ch! oro-piienvlV1-{2-dimethvlamino-etiivlV1 H-Pvrazol-4-vn-pvrimidin-2- 
viH4-(4-meth vl-piperazin-1-vlVDhenvn-amine 

The title compound is prepared as described in Example 55 using 4-chioro-benzoic acid 
ethyl ester. 

Example 62: f4-r5-f4-Chloro-phenvl V1 - f2-dimethvlamino-ethvl V1 H-Dvrazol-4-vll-pvrimidin-2- 
vn-r4-(4-met hvl-piperazin-1-vlVphenvll-amlne 

The title compound is prepared as described in Example 54 using 4-chloro-benzolc acid 
ethyl ester. 

Example 63: t4-f4-Methvl-pi Dera2in-1-vlVDhenvll-f4-riHT)ethvi-5-D-tolvl-1H>Dvrazol-^^ 
Pvrimldln-2-viVamine 

llietitie compound is prepared as described in Example 54 using methanol instead. 

Sample 64: l4-f4-Methvl -pipera2in-1 -vl)-Dhenvn-r4-n-methvl-3-D-tolvl-1 H-pvra2ol>4-vlV 
Pvrimidln-2-vn-amrne 

The title compound Is prepared as described in Example 55 using methanol. 

Example 65: r4-(4-Methvl- piperazin-1-vlmethvlVDhenvn-r4-M-methvl-5-p-tolvl-1 H-PvrazoM- 
vfVpvrimidin-2-vn-amine 

The title compound Is prepared as described in Example 54 starting from [4-(4-methyl- 

piperazin-1-ylmethyl)-phenyl>(4-(3-p-tolyl-1H-pyra20l-4-yl)-pyrimidin-j2-yl^^^ 
60) and methanol. 
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Example 66: r4-f4-Meth\4-DiDerazin-1-vlmethvlVDhenvn-r4'nHfnethvl-3-i>toM-1H-^ 
vlVpvrimidin-2-vll-amtne 

The title compound is prepared as described in Example 55 starting from [4-(4-methyl- 

plperazin-1-yIme%i)-phanyq-[4-(3-p-tolyl-1H-pyrazol-4-y()-pyrlmi^ 

60) and methanol. 

Example 67: l4-r3.^4-ChlorD-DhenvlV1HH3vrazol-4-vn-Pvrimidin-2-viW3.4.5^^ 
phenv»-amine 

The title compound Is prepared as described in Example 1 using 3,4,5- 
trimethoxyphenylamlne. 

Example 68: f4-r3-f4-Chloro-phenvlV1 H-Dvrazol-4-vn-DVrimidin-2-vff-(3.4-dimethoxv-phenvl V 
amine 

The title compound is prepared as described in Example 1 using 3.4-dimethoxy- 
phenyiamine. 

Example 69: (4-r3-f4-Chloro-DhenvlV1H-Pvrazol-4-vn-pvrimidin-2-vlH3-methoxv-phenvlV 
amine 

The title compound is prepared as described in Example 1 using 4Hmethoxy-phenylamine. 

Example 70: f4-r3-f4-ChloroH)henvlM-f2Klimethvlamino-^thvlV1HH3 
vl)-f3>4.54rimethoxvohenvlVamlne 

The title compound is prepared as described In Example 55 starting from {4-[3-(4-chloro- 
phenylHHi5yrazoM-yO-pyrimidln-2-yO-(3A5-trimetto (Example 67). 

Example 71 : f4"r5-f4-Chloro-phenvlV1-(2>dimethvlamino-ethvl)-1 HH3vrazoM-vll>Dvrlm}din-2- 
vll-(3.4,5-trimethoxv-phenvlVamine 

The title compound is prepared as described in Example 54 starting from {4-[3-(4-chloro- 
phenyl)-1 H-pyrazoI-4-ylJ-pyrimidln-2-yIH3,4,5-trimethoxy-phenyl)-amine (Example 67). 

Example 72: (4-r5-f4-Chloro-phenvl)-1"f2-dimethvlamino*ethvlV1 H-Pvrazol-4*vlVpvrimidln-2- 
vl)-(3.4.5"trimethoxv>phenvl)-amine 

The title compound is prepared as described in Example 55 starting from {4-[3-(4-chloro- 
phenyI)-1H-pyra2ol-4-yll-pyrimldin-2-ylH3,4HJimethoxy-phenyl^^ (Example 68). 
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Example 73: (4-r5-(4-ChtorD-DhenvlV-1-(2-dimethvlamino-ethvlV1 H-Dvra2oi-4-vn-Dvrimidin-2- 
yl)-(3.4-dimethoxv-DhenvlVam}ne 

The title compound is prepared as desoibed in Example 54, starting from {4-{3-(4-chloro- 
phehyl)-1H-pyrazol-4-yi]-pyrimidin-2-yO-(3,4-dlmetho}^henyi)-ami (Example 68). 

Example 74: f4-r3-^4-ChtofOHjlienvlV1-f2-dimethvlamino-ethvlV1H-Dvrazol-4-vn-Dvri 
vll-f3-methoxv-DhenvlVamlne 

The title compound is prepared as described in Example 55 starting from {4-[3-(4-chloro- 
phenyl)-1H>pyras>l-4-yq-pyrimidin-2-ylH3-n^®^oxyi>henyl)-amine (Example 69). 

Example 75: f4-r5-f4-Chloro-phenvlV1-f2-dimethvlamino-ethvlMH-Dvrazol-4-vn-pvrimidin-2- 
vD-(3-methoxv-phenvl)-amlne 

The title compound is prepared as described in Example 54 starting from {4-^(4-chloro- 
phenyl)-1H-pyrazol-4-yll-pyrimidin-2-yl}-(3-metiioxy-phenyl)-amine (Example 69), 

Example 76: f4-i3-f4-Chloro-phenvl)-1-(2-dimethvlamino-ethvlM H-Pvrazol-4-vn-pvrimidin-2- 
vl)-r4-(4-methvl-piDerazin-1-vlmethvl>-phenvn-amine 

The titie compound is prepared as described in Example 55, starting from {4-[3-(4-chloro- 

phenyi)-1H-pyrazol-4-yl]-pyrimidin-2-yiH4K4Hiietiiyl-pipera2dn-1-y^ 

(Example 32) and 2-dimethylamino-etiianol (Fiuka). 

Example 77: f4-f5-f4-Chtoro-phenvlV1-f2-dimethvlamino-eaivlV1H-Dvrazol-4MI-Dvrimldln-2- 
vll-f4-f4-m6thvi-Dlpera2in-1-vlmetiivlVphenvl1-amine 

The titie compound is prepared as described In Example 54, starting fifom {4-[3-(4-chloro- 
phenyl)-1l^-pyrazol-4-y^-pyrimidin-2-yl}-[4-(4-methyl-piperazin-1-y^meti^yl)-phenyl]-amin 
(Example 32) and 2-dimettiylamino-ettianol (Fluka). 

Example 78: (4-r3-f4-Chloro-phenvl)-1-methvl-1 H-pvrazol-4-vn-PVrimidin-2-^4-f4-methvl- 
piperazin-l-ylmethyn-phenvll-amine 

The title compound Is prepared as described in Example 55 starting from {4-[3-(4-chloro- 
phenyl)-1H-pyrazol-4-yll-pyrimldin-2-yl}-[4-(4-mettiyl-piperazin-1-yl-metiiyl)-phenyl]-amine 
(Example 32) and meUianol. 
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Example 79: (4-r5-f4-Chloro-phenvn-1-methvl-1 H-Dvrazol-4-vll-Dvrimidin-2-vl)-r4-(4-methvl- 
Dlperazin-l-vlmethvlVDhenvll-amlne 

The title compound is prepared as described in Example 54 starting from {4-[3-(4-chloro- 

phenylHH-pyrazoM-yl]-pyrimidin-2-ylH4-(4-methyl-plperazin-1-yl^ 

(Example 32) and m^anol. 

Example 80: m3-f4-ChroKM)henvlV1-flHrn ethvk)iDeridin^vlV1H.Dvra2^ 
vlH4-f4-meth>4'Piperazin-1-vlmethvlVDhenvn-amine 

The title compound is prepared as descril^ed in Example 55 starting from {4-[3-(4-chloro- ' 

plTenylHH-pyrazol-4-yO-pyrlmldin-2-ylH4-(4-methyi-plperazin-1-ylHT)e^^^ 

(Example 32) and 1-metliyi-piperidin-4-oi. 

Examole 81: (4-r5-(4-Chloro-Dtieiwl>-1-n-methvl-piperidii>4-vlV1H-pYrfl:yni^yll-D>m 
vH-f4-f4Hnethvl-piperazln-1-vlmettivl)-phen>^mine 

Tlie title compound is prepared as described in Example 54 starting from {4-[3-(4-ciiloro- 
phenyl^1H-pyrazol-4-yll-pyrimidin-2-yl^[4-(4-methyl-piperazin-1-yl-methyl)-piieny^^^ 
(Example 32) and 1-metIiyl-piperidin-4-ol. 

Example 82: (4-ri-f2-Dimethvlamino-ethvlV^-D-tolvH H-Pvrazot-4-vn-Dvrimidin-2-vft-r4-(4- 
mettivl-iMPeraan-l-vlmeflivlVpiienvil-amine 

The title compound is prepared as described in Example 54 starting from [4-(4-methyl- 
piperazin-1-ylmethyl)i)henyH4K3i)-tolyl-1H-pyrazol-4-yl)-pyrimidln-2-ylJ-amine(^ 
60) and 2-dimethytamino-ethanol. 

Example 83: f4-ri-f2-Dimethvlamino-ethvlV3-p4oh4-1H-PvrazDl-4-vll-Pvrimldin-2-vi>-r4-^^ 
methvl-piperazin-l-vimethviVphenvn-amine 

The title compound is prepared as described in Example 55 starting from [4-(4-methyl- 
piperazin-1-yImethyl)-phenya-[4-(3-p-tolyl-1IH-pyrazol-4-yl)-pyrimldin-2-yi]-amine (Example 
60) and 2-dlmethylamlno-ethanol. 



Example 84: r4-f4-Methvl-piperazin-1 -vlmethvlVphenvlH4-ri-f 1-methvl-piperidin-4-vn-5-p- 
tolvl-1 HrPvrazol-4-vn-pvrimidin-2-vlV-amine 



-65- 



The title compound is prepared as described in Example 54 starting from [4-(4-metiiyl- 
piperazirh1-ylmethyl)-phenyll-[4-(3-p-tolyl-1H-pyrazol-4-yl)-pyrim*i^ (Example 
60) and 1-methyl-plperidin-4-ol- 

Examole 85: r4-(4-Methvl-DiDerazin-1-vlmethvlVDhenvn4441-f1-methvl-m 
tolvH H-Dvra2oM-vn-Dvrimldin-2-vlVamine 

The trtle compound is prepared as described in Example 55 starting ftom [4-(4-methyl- 
p]perazin-1-ylme%l)-phenyl]-[4-(3-p-to)yl-1Hf)yrazoM-yi (Example 
60) and 1-methyl-pIperidin-4-ol. 

Physical Characterization: data Examples 50-85 

mass spectia; 
HPLC ImlnJ / ESI; mtz 
No. m.p. from to rC] system 1 =p\4+Hr 



50 


305 


307 


3.48 


51 


249 


250 


4 78 


52 


310 


315 


3.18 


53 


257.5 


259.5 


4.43 


54 


184 


187 


2.60 


55 


174 


176 


2.86 


56 


157 


159 


5.04 


57 


180 


182 


5.01 


58 


341 


355 


4.16 


58 


264 


266 


3.29 


60 


250 


253 


3.17 


61 


148 


156 


2.93 


62 


173 


179 


2.64 


63 


261 


263 


3.65 


64 


203 


206 


3.52 


65 


192 


193 


3.6 


66 


151 


153 


3.47 


67 


271 


277 


4.67 


68 


261 


265 


4.28 


69 


261 


264 


4.98 


70 


ISO 


153 


4.15 
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71 


153 


160 


3.86 




72 


amorphous 




3.81 


479.1 


73 


157 


160 


3.54 




74 


amorphous 




4.45 


449 


75 


118 


125 


4.20 




76 


amorphous 




2.90 


531.2 


77 


159 


163 


2.68 




78 


166 


169 


3.51 




79 


186 


189 


3.59 




80 


164 


166 


2.94 




81 


180 


182 


2.86 




82 


123 


14/ 


O CO 

Z.OO 




83 


62 


66 


2.88 




84 


187 


188 


2.80 




85 


174 


175 


2.93 





Example 86: (443-(4-Chloro^methvl>DhenvlV1H>Dvrazol-4"Vll"Dvrim 
dimethoxv-DhenvlVamine 

The title compound Is prepared as described in Example 1 using 4-chloro-3-methyl-benzoic 
acid ethyl ester and 3,4-dimethoxy^phenylamine instead. 

Example 87: f3-Methoxv^DhenvlW443-f4-trifluoromethvlH3henvlMH-Dvrazol-4-^^^ 
2-vlVamine 

The title compound Is prepared as desoibed in Example 1 using 4^trifluoromethyi-benzoic 
add ethyl ester and 3-methoxy-phenylamIne instead. 

Example 88: (3-Methoxv-phenvlH4-ri«methvl-3>f4"trifluoromethvh)henvlV1 H-pvrazol-4"Vn' 
pvrimidin-2-vlVamlne 

The title compound is prepared as described in Example 55 starting from (3*methoxy- 
phenylH4-[3«{4-trifluoromethyl-phenyl)-1 H-pyrazol-4-yll-pyrimidin-2-yl}-amine (Example 87) 
and using methanol instead. 



Example 89: f3'MethoxV"DhenvlW4>f 1-methvi-5-f4-trifluoromethvk)henviV1 H-ovrazoM-vll- 
Pvrimidin-2-viV-amine 
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The title compound is prepared as described in Example 88 and isolated from the same 
reaction mixture. 

Examole 90: (441-(2-Dimethvlamino-^thvlV3-f4-trifluoromethvl-DhenvlV1H-Dvra 
pvrimId!n-2«vlH3-methoxv>DhenvlVamine 

The title compound is prepared as described in Example 55 starting from (3-methoxy- 
phenylH4-[3-(4-trifluorometiiyl-phenyl)-1H-pyrazol-4-yl]-pyrlmidi^^^ (Example 87). 

Example 91: l4-r3-f4>ChlorD-DhenvlV1-meUivl-1H-Dvrazol-4"Vl1>Dvrimidin-2-^ 
pipera2in-1«vl)-Dhenvl1'amlne 

The tide compound is prepared as described in Example 55 starting from {4-[3-(4-chloro- 
phenyl)-1 H-pyrazol-4-yn-pyrimldln-2-yl}-[4-{4-methyl-plperazln-1-y^^ (Example 
1) and using metiianol instead. 

Example 92: (4-r5-f4-Ch!oro-phenvlV1-metiivl-1H-Pvrazol-4-vn-pvrimidin-2-^^^ 
piperazin-1 -vl)-phenvn-amine 

The titie compound is prepared as described in Example 91 and isolated from tiie same 
reaction mixture. 

Example 93: ^4^f4-Meti^vi^^)ipe^a2in-1-vlVphenvn-f4^r3^^4-trif^uorometi^v^^ 
4-vn-PVrimidln"2-vlVamine 

The titie compound Is prepared as described in Example 1 using 4-trifluoromettiyl-benzoic 
add eth^ ester instead. 

Example 94: r4-^4-Methvl-pipera2in^1-vlmethvlVphenvn-f443-f4'trifluoromett^ 
Pvrazol-4-vn-pvrimidin-2-vl)-amlne 

The titie compound is prepared as described In Examples 30-32 using 4-trifluorometiiyl- 
benzoic acid ettiyl ester Instead. 

Example 95: r4'f3-p-TolvH H-pvra20l-4-viVpvrimidin-2-vlVf3-trifluoromethoxv-phenvlVamine 
The title compound is prepared as described in Example 1 using 4-metiiyi-benzoic acid etiiyl 
ester and 3-trifluorometiioxy-phenyIamlne instead. 



Examole 96: (4-Metiianesulfonvl-phenvn-r4-(3-p-tolvl-1 H-pvrazoM-vlVpvrimidin-2-vll-amine 
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The title compound is prepared as described in Example 1 using 4-methyl-benzoic acid ethyl 
ester and 4-methyH>enzoic acid ethyl ester instead. 

Exampie 97: f3-f4-r3-f4-Chloro-DhenvlV1 H-DvrazDl-4-vn-Dvrimldln»2-vlaminoV-DhenvlW4- 
methvl-Diperarin-1-vlWnethanone ' 

The title oompound Is prepared as described in Examples 30-31 usinq 3-amino-benzoic add 
instead. 

Example 98: f4-r3-/4^htort)>DhenvlV1HH3vrazoM"VlT>Pvrim 
phenvlVamlne 

The title oompound is prepared as described in Example 96 using 4-chloro-benzoic acid 
ethyl ester Instead. 

Example 99: ff3-Methoxv-phenvlVr443-p-tolvl-1H>pwa2ol-4"VlVpvrimidin-2>^^^ 

The title compound is prepared as described in Example 1 using 4-methyl-benzoiG acid ethyl 

ester and 3-methoxy-phenylamine instead. 

Example 100: f3>Methoxv-phenvlW4-r3-f3>trifluoromethvl>phenvn-1H-pwazoM-vl1-^^^^ 
2-vll-amine 

The title compound is prepared as described In Example 1 using 3-trifluoromethyl-benzoic 
acid ethyl ester and 3-methoxy-phenylamine instead. 

Example 101: r4-f4-EthvlH3iperazin-1-vlmethvlVphenvn44-f3-p-tolvl-1IH-DV^ 
pvrimidin-2-vn-amine 

The title oompound is prepared as described in Examples 58-60 using 1-ethyl-piperazine 
instead. 

Example 102: r3-f4-Methvl-piperazin-1>vlmethvl)-phenvll-r4-(3"P-tolvl-1 H-pvrazol-4-vh" 
Pvrimidin-2-vn-amine 

The title compound is prepared as described in Examples 58-60 using 3-amino-benzoic acid 
instead. 



Example 1 03: f443-(4-Chlord-phenvl)-1 H-Pvrazol-4-vn-pvrimidin-2-vlVr3-M>methvl-piperazin- 
1 "Vimethvl Vphenvn-amine 
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The title compound is prepared as described in Examples 58-60 using 4-chloro-benzoic acid 
etl^yl ester and 3-amino-benzoic add instead. 

Example 104: r3-f4-Methv1-piDerazin-1-vlmetlivlV-Dhenvn-r4-(3-Dhenvl-1H-Dvrazoi-4-viV 
pvrimIdin-2-Wl-amine 

The title compound is prepared as described in Example 103. De-dilorination took place due 
to prolonged exposure to lithium aluminum hydride. 

Example 105: f4-f3-(4-ChloroHahenvlV1-methvl-1H-Pwazol-4-vn-pvrimldin-2-vn-r3-f4^ 
piperarin-1 -vImethvlVphenvn-amine 

The title compound is prepared as descn'bed In Example 88 starting from {4-[3-(4-chloro- 
phenyl)-1H-pyra2ol-4-yl]-pyrimldln-2-yl^[3-(4-mettiyl-pipera2in-1-yl-mettiyl)-ph 
(Example 103). 

Example 1 06: l4-r5-(4-Chloro-phenviV1-mettivl-1 H-pvrazol-4-vll-pvrimidin-2-vlH3-(4-metiivl- 
piperazin-1 -ylmethvD-phenvfl-amine 

The title compound is prepared as described in Example 105 and isolated from the same 
reaction mixture. 

Physical Characterization: data Examples 86-108 

mass spectra; 

Example m.p.fromto HPLC [mln.] / ESI; m/z = 



No. 


rci 




System 1 


86 






4.54 


87 


260 


275 


5.34 


88 


173 


174 


5.96 


89 


167 


168 


5.81 


90 


111 


115 


4.72 


91 


202 


204 


3.56 


92 


264 


267 


3.64 


93 


276 


280 


3.60 


94 


228 


235 


3.56 


95 


283 


284 


625 


96 


305 


307 


4.59 
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Q7 


OOO 




A7 








A 7fi 


QQ 

99 














'%9Q 


101 






^91 


109 

IUa 




94 1 
1 


^91 


103 


243 


248 


3.31 


104 


245 


248 


Z92 


105 


152 


157 


3.64 


106 


125 


130 


3.71 



Example 107: M-T3-f4-Chl(yiM)henvlV1-f1-methvl>ptperidin^ 
Dvrimidir^2-vlVf3-methoxvH3henvlVarnine 

The title compound is prepared as described in Example 55 using 3-methoxy-phenylamine 
and 1-methyl-4i)iperidinemefhanol (Chem Pacific; 33077; for preparation see also Example 
27). 

Example 108: f4-r5>f4-Chloro>phenvlV1"f 1-methvl>DiDeridin"4-vlmethvl)-1 H-Pvrazol-4-vn- 
pvrimidin"2-vlVf3'methoxvHPhenvlVamine 

The title compound is prepared as described in Example 107 and isolated from the same 
reaction mixture. 

Example 109: f4-^4-Ethvl-piperazin-1"Vlk)henvn44-(3-p-tolvl-1H-PV^ 
amine 

The title compound is prepared as described in Example 1 using 4-methyl-benzoic acid ethyl 
ester and 4-(4-ethyl-piperazin-1-yl>-phenylamine instead. 

4-(4-Ethyl-pipera2in-1-yi)-phenylamine is prepared in 2 steps from 1-bromo-4-nitro-benzene 
and 1-ethyl-piperazine as described in Example 1 , Step A and B. 



Example 1 10: r4-f4-MethvMperazin"1-vlmethvlVphenvn4443-f3-trifluoromethvl-Dhe 

pvrazol-4-vn-PVrimidin-2"VlVamine 
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The title compound is prepared as descrit}ed in Examples 30-32 using 3-trifluorometiiyl- 
benzoic acid ethyl ester instead. 

Example 111: 2-(4-(4-r4-(3-D-Tolvl-1 H-Dvrazol-4-vlVDvrimidin-2-vlaminol-ben2v1V-DiDera2in-1 - 
vIVethanol 

The title compound is prepared as described in Examples 58-60 using 2-piperazin-1-yl- 
ethanol instead. 

Example 112: f4-f3-f4-Chloro-PhenvlM-methvl-1H-Dvrazol-4-vnHPvrimidin-2-vlH3-f1-me^^ 
piperidin-4-vlmethoxv)-phenvn-amlne 

The title compound is prepared as descn'bed in Example 91 using 3-(1-methyl-piperidin-4- 
ylmethoxy>-phenylamine instead. 

For the preparation of 3H(1-methyl-piper{din'4-yimethoxy)-phenylamine see Example 125. 

Example 113: 3-f4-r3-f3.5-Dimethoxv-phenvi)-1 H-pvrazol-4-vl]-DVrimidin-2-vlamino)- 
benzenesulfonamide 

The title compound is prepared as described in Example 1 using 3,5-dimethoxy-benzoic acid 
ethyl ester and 3-amino-benzenesulfonamide. . 

Example 114: (4-f3-f4-ailoro-phenvlV1H-pvra2ol-4-vn-pvrimidin-2-viH4-f4-ethvl-piperazin-1- 
^methvlVphenvll-amine 

The tifle compound is prepared as descrUsed in Example 32 using 1-ethyl-pipera^ne instead. 

Example 115: r4-f4-Ethvl-plperazin-1-vlmethvlV<)henvn-r4-f3-phenvl-1H-Pvra2a)l-4-vl>' 
pvrimidin-2-vll-amlne 

The title compound is prepared as described in Example 114. De-chlorination took place due 
to prolonged exposure to iithiurh aluminum hydride. 

Example 116: f4-r3-f4-Chloro-DhenvlV1H-pvrazol-4-vn-Dvrimidin-2-vft-r4-nH-tetra20l-5-vlV 
phenvlT-amine 

The title compound is prepared starting from 4-{4-[3-(4-chloro-phenyl)-1H-pyrazol-4-yll- 
pyrimldin-2-ylamino}-benzonitrile. 4-{4-[3-(4-chIoro-phenyl)-1H-pyrazol-4-yO-pyrimidin-2- 
ylamino}-benzonitrile (0.932 g; 2.5 mA^ol) is suspended in o-xytene (10 mL) and treated at rt 
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with azidotributyltin (1.66 g; 1.37 ml; 5 mMol). After stirring the yellow suspension at ISO'C 
for 117 h tiie reaction mixture is filtered off without cooling and the crystals are washed with 
o-xylene. Since the reaction is still incomplete, the crude product is resuspended in o-xylene 
(20 mL) and treated at rt with azddotributylQn (1.37 ml^* 5 mMol). After stining the yellow 
suspension at 1 60°C for 1 1 7 h the reaction mixture is filtered off without cooHng and the 
crystals are washed with o-x^ene. The crude induct is suspmded in methanol (1.00 mL), 
refluxed and filtered without cooling. The crude (voduct is acidified with 4N HCLymethanol 
and extracted with ethyl acetate. The aqueous layer is basMed with 4N NaOH (ca. pH 12) 
and extracted vidth ethyl acetate. Upon this treatment, the product precipitates from the 
aqueous layer and is filtered off to obtain the title compound. 

4-{4-{3-(4-Chloro-phenyl)-1 H-pyrazol-4-yll-pyrimidin-2-ylamino}-benzonitrile: 

The title compound is prepared as described in Example 1 using 4-aminobenzonitrile HCI 

salt instead. 

Examole 117: f4-f4-Ethvl-Diperazin-1-vlmethvlVDhenvn-r4-f1-methvl-3-D-tQlvH H-Dvrazol-4- 
vlVpvrimidin-2-vn-amine 

[4-(4-Ethyl-piperazin-1-ylmethyl)-phenylH4-(3-p-tolyl-1lH-pyrazol-4-yl)-pyrimidin-2- 
(Example 101) (165 mg; 0.364 mMol) Is suspendend in toluene (3 mL) and treated with 
DMF-DMA (168 mg; 1.32 mMol, 187 ^L) at rt The mixture is sSned at reflux for a total of 
102 h whereby additional DMF-DMA is added after 48 h (187 (tL), after 61 h (187 yL) and 
after 82 h (374 ^L). Upon completion of the reaction and cooling to rt the solvent is removed 
under reduced pressure. The crude product mixture is purified by reversed phase 
chromatography (Uchroprep® RP18 15-25 \iM; eiuting with 18% CH3CN (0.1% TFA) / 82% 
H2O (0.1% TFA)). The pure fractions 27-34 are combined and evaporated. The residue is 
dissolved in I-I2O (2 mL) and neutralized with IN NaOH. The crystalline product (free base) is 
filtered off, washed with H2O and dried at 60**C to obtain the title compound as beige 
crystalline powder. 

Example 118: r4-f4-Ethvl-DlDera2jn-1-vlmethv(VDhenvl1-r4-(1-methvl-5-D-tolvH H-Dvrazol-4- 
vn-pvrimidin-2-vlKamine 

The tifle compound is isolated from the reaction described in Example 1 17. The pure 
fractions 40-59 are combined and evaporated. The residue is dissolved in iH20 (2 mL) and 
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neutralized with 1N NaOH. The crystalline product (free base) is filtered off, washed with 
H2O and dried at 60''C to obtain the title compound as beige crystalline powder. 

Example 119: f4-T3>(4-ChloroH>henvlV1H-DvrazoM-vll-Dvrimidin-2-vlM 
tetramethvl-DiDeridln'4-vlaminoVHfnethvn-DhenvlVam 

The title compound is prepared as described in Example 32 using 2,2.6,6-tetramethyl- 
prp^in-4-ytamlne instead. 

Example 120: r4-f3-Phenvl-1H-Pvrazol-4-vlVH)vrimldln-2"VlT-f4-rf2.2.^ 
4>vbminoVmethvn-phenvlV-arrBne 

The fitle compound is prepared as described in Example 1 19. De-chlorination took place due 
to prolonged exposure to lithium aluminum hydride. 

Example 121: l4-r3-f4-ChloroH)henvlV1H-Dvrazol-4-vll-pvrimidin-2-vlH4-^4-et^^^ 
vIVphenvn-amine 

The title compound is prepared as described in Example 109 using 4-chIoro-benzoic acid 
ettiyl ester instead. 

Example 122: f4-r3-f4-Chloro-DhenvlV1iHH[)vrazol-4-vllH}vrimidin-2-vlW4H3 
phenvlVamine 

The title compound is prepared as described in Example 1 using piperazine instead. 

Physical Characterization: data Examples 107-122 

' ' HPLC mass spectii; 

Example [min.]/System ESI; m/z = 



No. 


m.p. from to rC] 




107 


65 


68 


4.44 


108 


180 


182 


4.21 


109 


280 


282 


3.27 


110 


221 


223 


3.45 


111 


233 


240 


3.37 


112 


138 


141 


4.51 


113 


257 


259 





-74- 



114 


247 


253 


3.48 


115 


227 


233 


3.14 


116 


369 


372 


4.42 


117 


88 


90 


3.72 


118 


82 


85 


3.86 


119 


amorphous 




o.oO 


120 


213 


220 


3.25 


121 


268 


271 


3.58 


122 


214 


226 


3.38 



Example 123: r3-(1-Methvl-piDeridii>4'VloxvmethvllHJhenvM 
pvrtmidin-2-vn-amine 

The title compound is prepared as desoibed in Example 25 using 3-(1-methyl-piperidin-4- 
yloxymethy])-phenylamine. 

3-(1-Methyl-piperidin-4-yloxymethyl)-phenylamine is prepared as follows: 
A 500 mL 4-necked flask with mechanical stirrer. N2 inlet and reflux condenser is charged 
with 9.3 g (37.2 mmol) 1-methyl-4-(3-nitro-benzyloxy)-piperidine and 150 mL of acetic add. 
Under efficient stining 13.14 g (223 mmol) of iron powder is added and the mixture heated in 
an oil bath. At around 90 to 100 ''C an exothennic reaction starts. The heating is intemipted 
for about 15 min until the exothermic reaction ceases and then the mixture is re-immersed 
into the oil bath and heated for 1 h at 120 '^C. The mixture is transfenBd to a round-bottomed 
flask and the solvent removed under reduced pressure. The residue is taken up in IN HCI 
and washed with ethyl acetate (3x200 mL). The aqueous phase Is treated with sodium 
carbonate until PH 9-10. The voluminous precipitate is removed by filtration through Celite 
and the solid washed extensively with ethyl acetate. The aqueous filtrate and the ethyl 
acetate washings are separated and the aqueous phase extracted with ethyl acetate. The 
organic phase is washed with brine, dried with sodium sulfate and evaporated. According to 
the H-NMR the residue is composed of a 1:1 mixture of the desired aniline and the 
conresponding acetanilide. The mixture is therefore dissolved in 50 mL of ethanol and 
treated with 50 mL of 2N NaOH. The resulting mixture is heated 20 h under reflux. After 
cooling the ethanol is distilled off and the remaining aqueous phase extracted with 
dichloromethane (2x150 mL). The organic phases are washed with brinei dried with 
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potassium carbonate and evaporated. 3-(1-Methyl-piperidin-4-yloxymethyl)-phenylamine is 
obtained as a brown viscous oil and used without further purification. HPLC: 7.54 (Systen^ 
X2):[M+Hr 221.0. 

1-Methyl-4-(3-nitro-benzyloxy)-piperidine is prepared as follows: 
4-Hydroxy-1-methylpiperidine (1 1 .5 g, 0.1 mol) is dissolved in 250 mL dichioromethane. A 
solution of 100 g NaOH in 100 mL of water Is added followed by 17.2 g (0.1 mol) 3-nitro- 
benzylchloride and a catalytic amount of benzyl-triethylammonium chloride. The mbcture Is 
stinred very efficiently during 2 h at rt and then poured Into 300 mL of ice-cold water. The 
organic layer is separated and the organic phase extracted once more with dichioromethane. 
The organic phase is extracted with IN HCi (2x200 mL) and the aqueous extracts adjusted 
to pH 9-10 by the addition of solid sodium carbonate. The basic solution Is extracted with 
ethyl acetate (2x200 mL) and the organic phase washed with brine, dried over potassium 
carbonate and evaporated. 1-MethyM-(3-nitro-benzyloxy)-piperidine is obtained as brown 
viscous oil. HPLC: 1.35 (System XS); [M+Hf 251.0. 

Example 1 24: r3-( 1 -Methvl-Dlperidin-4-vlmethoxvk>henvn-r4"f3-D-tolvi"1 H-pvrazol-4-vl V 
pvrimidin-2-vn-amlne 

The title compound is prepared as described in Example 1 using ethyl-4-methylbenzoate 
(see Example 25) and [3-(1-methyl-piperidin-4-ylmethoxy)-phenyl]-carbamic add terf-butyl 
ester (see Example 27). 

Example 125: f3-f1>MethvlH3iDeridin-4-vlmethoxvVDhenvll44-flHfnethvl-3-p-to 
4-vlVpvrimldin-2-vn"amine 

3-(1-Methyi-piperidin-4-ylmethoxy)-phenylamine dihydrochloride (206 mg, 0.7 mmol) is 
suspended in 1.5 mL f>butanol and 1.5 mL dioxane. 2-Chloro-4-(1-methyl-3-p-tolyl-1H- 
pyrazol-4-yl)-pyrimidine (100 mg, 0.35 mmol) is added and the mixture heated under reflux 
for 15 h. The yellow suspension is evaporated to dryness and the residue portioned between 
8 mL 20% potassium carbonate solution and 10 mL dichioromethane. The organic phase is 
dried with sodium sulfate and evaporated. The crude product is purified by flash- 
chromatography on Silica Gel using dichloromethane/methanol 100:1.25-^100:5 and then 
dichioromethane/methanol/conc. ammonia 100:5:0.25-*1 00: 10:0.25. The title compound is 
obtained as a foam. 
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2-Chlor(>4-{1-methyl-3-p-tolyl-1H-pyrazol-4-yl)-pyrimidine is prepared as follows: 

2- Ch!oro-4-(3-p-tolyl-1H-pyrazol-4-yl)-pyrimidine (see Example 25, 1.35 g, 0.005 mol) is 
suspended In 20 mL of toluene and treated with 2.7 mL (0.019 mol) A/./V-dimeylformamide- 
dimethylacetal. The reaction mixture Is heated 1 h at 60 X and then 16 h at 120 ^C. The 
clear yellow solution is evaporated. The crystalline residue is triturated with 10 mL of ether. 
The crystalline material is collected by filtration, washed with ether and dried. 2-Chloro-4-(3- 
p-tolyl-1H-pyrazot-4-yi)-pyrimldine Is obtained as colorless crystals, m.p. 194-197 ''C; HPLC: 
7.54 (System X2); [j^i+Hf 221.0. 

3- (1-Methyi-piperidln-4-ylmethoxy)-phenylamine dihydrochloride is prepared as follows: 
[3-(1-Methyl-piperidin-4-ylmethoxy)-phenyQ-carbamlc acid te/t-butyl ester (1.6 g, 0.005 mol) 
is dissolved in 10 mL of methanol and treated with 10 mL 6 N HCL The solution is stirred at 
rt over night and ttien heated for 4 h to 60 ""C. The solvent is removed under reduced 
pressure and the residue dried under vacuum to give a tan foam which is used without 
further purification. HPLC: 8.20 (System X2); [M+Hf 221.0. 

Example 126: 444-(3-p-Tolvlr1 H'Pvrazoi-4-vn-PVrimidin-2-vlaminoVbenzenesulfonamide 
The title compound is prepared as described in Example 1 using ethyl-4-methylbenzoate 
(see Example 25) and 4-amino-benzenesulfonamide. 



Example 
No. 


melting point 
from / to 


HPLC[mln]/ 
System 


mass spectra; ESI; 
mte = 


123 


201 


203 


1.50 /XS 


455.0 [M+Hf 


124 


207 


208 


1.54 /XS 


455.0 [M+H]* 


125 


Foam 




1.65 /XS 


469.0 [M+Hf 


126 


245 


249 


8.82 /XI 


407.0 [M+Hf 



Example 127: Drv-filied capsules 

5000 capsules, each comprising as active ingredient 0.25 g of one of the compounds of 
fomnlila 1 mentioned in the preceding Examples, are prepared as follows: 
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Composition : 

active Ingredient 1250 g _ 

talcum 180 g 

wheat starch 120 g 

magnesium stearate 80 g 

lactose 20 g 



Preparation process: The mentioned substances are pulverised and forced through a sieve 
of 0.6 mm mesh size. 0.33 g porflons of the mixture are introduced into gelatin capsules 
using a capsule-filling machine. 

Example 128: Soft capsules 

5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the 
compounds of formula I mentioned in the preceding Examples, are prepared as follows: 



Composition : 

active ingredient 250 g 

PEG 400 1 litre 

Tween 80 1 litre 



Preparation process: The active ingredient is pulverised and suspended in PEG 400 
(polyethylene glycol having an Mr of from approx. 380 to approx. 420, Fluka, Switzerland) 
and Tween®80 (polyoxyethylene sorfoitan monolaurate, Atlas Chem. Ind. Inc., USA, supplied 
by Ffuka, Switzerland) and ground in a wet pulveriser to a particle size of approx. from 1 to 
3 ^m. 0.43 g portions of ttie mbcture are then introduced into soft gelatin capsules using a 
capsule-filling machine. 

Example 129: Inhibition of the tvrosine l<inase activitv of EGF-R (HER-1). ErbB-2 rHER-2) 
and VEGF receptor (KDR) 

The inhibition tests are carried out as described above. The IC50 values for some of the 
compounds of formula I are given below: 
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Compound from 


HER-1 


HER-2 


KDR 


Example No. 






IC5o[^M3 


1 


0.018 


0.023 


0.01 


2 


0.022 


0.019 


0.021 




0.021 


0.013 


0.004 


20 


0.027 


0.015 


0.006 


21 


0.029 


0.016 


0.015 


46 


0.028 


0.006 


0.003 


60 


0.02 


0.044 


0.01. 


91 


0.018 


0.042 


0.028 


101 


0.013 


0.028 


0.004 


109 


0.016 


0.034 


0.003 


116 


0.009 


<0.01 


0.021 


124 


0.003 


0.017 


0.005 



